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1 324 BUILDING RADIOCHEMICAL ENGINEERING CELLS, HIGH-LEVEL VAULT,
2 LOW-LEVEL VAULT, AND ASSOCIATED AREAS CLOSURE PLAN
3
4
5 FOREWORD
6
7.
8 The Hanford Site is owned by the U.S. government and operated by the U.S. Department of Energy,
9 Richland Operations Office. Dangerous and mixed waste (containing both radioactive and dangerous

10 components) are produced and managed on the Hanford Site. The dangerous waste is regulated in
11 accordance with the Resource Conservation and Recovery Act of 1976 and the State of Washington
12 Hazardous Waste Management Act of 1976 (as administered through the Washington State Department of
13 Ecology Dangerous Waste Regulations, Washington Administrative Code 173-303). The radioactive
14 component of mixed waste is interpreted by the U.S. Department of Energy to be regulated under the
15 Atomic Energy Act of 1954; the nonradioactive dangerous component of mixed waste is interpreted to be
16 regulated under the Resource Conservation and Recovery Act of 1976 and Washington Administrative
17 Code 173-303.
18
19 For purposes of the Resource Conservation and Recovery Act of1976 and the Washington State
20 Department of Ecology Dangerous Waste Regulations, the Hanford Site is considered to be a single
21 facility. The single dangerous waste permit identification number issued to the Hanford Site by the
22 U.S. Environmental Protection Agency and the Washington State Department of Ecology is
23 U.S. Environmental Protection Agency/State Identification Number WA7890O08967.
24
25 The areas within the 324 Building, covered by this closure plan, are not covered by a Resource
26 Conservation and Recovery Act of 1976 Part A, Form 3, Dangerous Waste Permit Application. However,
27 the areas are being closed pursuant to the requirements fo- Resource Conservation and Recovery Act of
28 1976 closure for interim status treatment, storage, and disposal (TSD) units as documented in the Hanford
29 Federal Facility Agreement and Consent Order (Ecology et al., 1996) as milestones (Milestones M-89-00
30 and M-20-55). Information provided in 1his closure plan is current as of March 2005.
31
32 Previous submittals of this closure plan include the initial submittal "324 Building REC and HLY Closure
33 Plan," submitted in 1995 (PNL-10890), "The 324 Building Radiochemical Engineering Cells and
34 High-Level Vault Closure Plan," revision 0 of this document, submitted in 1997, and the 324 Building
35 Radiochemical Engineering Cells, High-Level Vault, Low-Level Vault, and Associated Areas Closure Plan
36 (DOE/RL-96-73, Revision 1) submitted in March 1998. On May 11, 2005, the U.S. Department of Energy,
37 Richland Operations Office drafted and submitted revision 2 of the closure plan to the Washington State
38 Department of Ecology. However, revision 2 was not approved. Instead of further revising revision 2, the
39 U.S. Department of Energy, Richland Operations Office and the Washington State Department of Ecoloy
40 conducted workshops to resolve the outstanding issues with the closure plan application. The closure plan
41 application was revised to reflect the language agreed to during the workshops held on July 28, August 3,
42 and August 4, 2005. This revised application is titled, 324 Building Radiochemical Engineering Cells,
43 High-Level Vault, Low-Level Vault, andAssociated Areas Closure Plan (DOB/RL-96-73, Revision 3).
44
45
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ACRONYMS
2
3

ALARA
ARAR
ATS

RCCR
BNWL
BWHC
BWR

CERCLA

CCTV
CFR
COC

19 D&D
20 DOE
21 DOE-RL
22
23 Ecology
24 EDL
25 EM-40
26 EM-60
27 EPA
28 EPR
29 EQL
30
31 FDH
32 FR
33 FRG
34
35 HEPA
36 HLLW
37 HLV
38 HLV/LLV
39 HLW
40 HNF
41 HQ
42 HVAC
43
44 IC

-45* ICP 
46 ICP/AES
47 .CP/MS
48
49 LDR
50 LLV
51 LLW
52

as low as reasonably achievable
applicable or relevant and appropriate requirement
alternative treatment standards

B-Cell Cleanout Project
Battelle-Northwest Laboratories
B&W Hanford Company
boiling water reactor

Comprehensive Environmental Response. Compensation, and Liability
Act of 1980

closed-circuit television
Code of Federal Regulations
constituent of concem

decontamination and decommissioning
U.S. Department of Energy
U.S. Department of Energy, Richland Operations Office

Washington State Department of Ecology
Engineering Development Laboratory
DOE Office of Environmental Restoration
DOE Office of Nuclear Material and Facility Stabilization
U.S. Environmental Protection Agency
Electric Power Research Institute
estimated quantitation limit

Fluor Daniel Hanford, Inc.
Federal Register
Federal Republic of Germany

high-efficiency particulate air
high-level liquid waste
high-level vault
high-level vait/lowievel vault
high4evel waste
Hanford Nuclear Facility (document identifier)
headquarters (DOE)
heating, ventilation, and air conditioning

ion chromatography
indUativelY ciupled plasma
inductively coupled plasma/atomic emission spectroscopy
inductively coupled plasma/mass spectroscopy

land disposal restrictions
low-level vault
low-levelwaste
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MSDS
MW

ND
NOE
NWVP

PHMC
PMP
PNL
PNNL
PUREX
PWR

1
2
3
4
5
6
7
.8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

material safety data sheet
mixed waste

not detvcted
nondestructive examination
Nuclear Waste Vitrification Project

Project Hanford Management Contract
project management plan
Pacific Northwest Labomtory
Pacific Northwest National Laboratory
plutonium-uranium extraction-
pressured water reactor

research aid development
Resource Conservaion andRecoveryAct of 1976
radioohemical engineering cells
radioactive liquid-fed ceramic melter
relative percent difference

surveillance and maintenance
special case waste
Shielded Materials Facility
spent nuclear fuel

toxicity characteristic
toxicity characteristics leaching procedure
Transition Projects Division
Hanford Federal Facility Agreement and Consent Order
transuranic (waste)
treatment, storage, and/or disposal

Washington Administrative Code
Washington Department of Health
Waste Solidification Engineering Prototype
Waste Technology Engineering Laboratory

Zeolite Vitification Demonstration Project
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R&D
RCRA
REC
RLFCM
RPD

S&M
SCW
SMF
SNF

TC
TCLP
mTD

Tri-Party Agreement
TRU
TSD

WAC
WDOH
WSEP
WTEL

ZVDP
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I TERMS
2
3
4 Bq/g becquerels per gram
5 Bq/L becquerels per liter
6 Ci Curie
7 *C degree Celsius
S d/'mf diiintegrations per minute per milliliter
9 /mI grams per milliliter

10 m3  cubio meters
11 R/hr roentgen per hour
12 pg/g microgram per gram
13 sg microgram per liter
14 pg/rnl microgram per milliliter
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METRIC CONVERSION CHART

Into metric units Out of metric units

If ow Multip Ib Tget If youiw Multiply y To get
Length Lelngth

inches 25,40 millimetes millimeters 0.0397 inches
itohes 2.54 cinfimeters cIntimetirs 0.393701 ficbes
feet 0,3048 meters meters 3.28084 feet
yards 0.9144 meters meters a.0936 ards
miles (statute) 1.60934 kilometers kilometers 0.62137 miles (statute)

Area Area
square inches 6.4516 square square 0.155 square inches

cenimeters centimeters
square feet 0.09290304 square meters square meters 10.7639 square feet
square yards 0.8361274 squaremeters square meters 1.19599 square yards
square miles 2.59 square square 0.386102 square miles

kilometers kilometers
acres 0.404687 hectares hectares 2.47104 acres

Mass (weight) Mass (weight)
ounces (avoir) 28.34952 ras grams 0.035274 ounces (avoir)
piounds j 0.45359237 kilograms kilograms 2.204623 pounds (avoir)
tons (short) 0.9071847 tons (metric) tons (metric) 1.1023 tons (short)

Volume Volume
ounces 29.57353 milliliters milliliters 0,033814 ounces
(U.S., liquid) (U.S., liquid)
quarts 0.9463529 liters liters 1,0567 quarts
(Us liquid). (U.S., liquid)
gallons 3.7854 liters liters 0,26417 gallons
(U.S., liquid) __(U.S., liquid)
cubic feet 0.02831685 oubic meters cubic meters 35.3147 cubic feet
cubic yards 1 0.7645549 cubic meters cubic meters 1.308 cubicyards

Temperature Temperature
Fahrenheit subtract 32 Celsius Celsius multiply by Fahrenheit

then 9/5ths, then
multiply by add 32
5/9ths I

Energy Energy
kilowatt hour 3,412 British thermal British thermal 0.000293 . kilowatt hour

I unit unit I
kilowatt 0.94782 British thermal British thermal 1.055 1dlowatt

unit per second unit per second
Foi'lPFssife rii/Prehar e

pounds (force) 6.894757 kilopascals kilopascals 0.14504 pounds per
per square inch square inch

Source: Engineering Unit Conversions, M. R. Linheburg, PB., Third Ed., 1993, Professional
Publications, Inc., Belmont, California.
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1.0 INTRODUCTION AND OVERVIEW

2 The Hanford Site, located adjacent to and north of Richland, Washington, is operated by the
SU.S. Department of Energy, Richland Operations Office (RL) (Tigure 1-1). The 324 Building is located in
4 the 300 Area of the Hanford Site (Figure 1-2). The 324 Building was-constructed in the 1960s to support
5 materials and chemical process research and development activities ranging from laboratcryoench-scale
6.. studies to fall engineering-scale pilot plant demonstrations. In the nid-I990s, it was determined that
7 dangerous waste and waste residues were being stored for greater than 90 days in the 324 Building
8 Radiochemical Engineering Cells (EEC) and the High-Level Vault/Low-Levol Vault (HLV/LLV) tanks.
9

10 Through the Sanford Federal FacitiryAgreement and Consent Order (Tri-Party Agreement)
II Milestone M-89 (Ecology, et al., 1996), agreement was reached to close the nonpermitted RCRA unit in
12 the 324 Building. This closure plan, nnaged under TPA Milestone M-20-55, addresses the identified
13 building areas targeted by the Tri-Party Agreement and provides conmnitments to achieve the highest
14 degree of compliance practicable, given the special technical diffculties of managing mixed waste that
15 contains high-activity radioactive materials and the physical limitations of working remotely in the areas
16 within the subject closure unit. Tri-Pary Agreement Milestone M-094-03 was established in April 2002
17 and requires complete disposition of the 324 Building, as addressed in Chapter 1.0, Section 1.3.2 of this
18 closure plan.
19
20 This closure plan is divided into nine chapters. Chapter 1.0 provides the introduction, historical
21 perspective, 324 Building history and current mission, and the regulatory basis and strategy for managing
22 the closure unit, with Section l.32 addressing compliance agreements. Chapters 2.0, 3.0, 4.0, and 5.0
23 discuss The detailed facility description, process information, waste characteristics, and groundwater
24 monitoring, respectively. Chapter 6.0 deals with the closure strategy and petformance standard, including
25 the closure activities for the B-Cell, D-Cell, MY, LLV, piping and miscellaneous associated building ,
26 areas. Chapter 7.0 addresses the closure activities identified in Chapter 6.0, and also adds information on
27 closure activities for the soil directly beneath the unit, regulated material removed during closure, and the
28 schedule for closure. Chapter 8.0 provides surveillanoe, monitoring and postolosure information and
29 Chapter 9.0 provides a list of references used throughout the document.
30
31
32 m. HANFORD SITE AND 300 AREA OVERVIEW

33 The Hanford Site lies within the semi-aid Pasco Basin of the Columbia Plateau in southeastern
34 Washington State. The Hanford Site occupies an area of approximately 1,450 square Idlometers located
35 adjacent to and north of Richland, Washington. The Hanford Site has restricted public access and provides
36 a buffer for the smaller areas (including reactors, chemical separation facilities, and special nuclear
37 material facilities) onsite that historically were used for production of nuclear materials and waste storage
38 and disposal. About 6 percent ofthe land area has been disturbed and is ictively used, One of the major
39 operational areas includes the 300 Area, which is located just north of Richland. The 300 Area covers
40 4.3 square kilometers. The 324 Building lies within the boundary of the 300 Area.

42 The Hanford Site is owned by the U.S. government and operated by the U.S. Department of Energy,
43 Richland Operations Office (RL) in conjunction with its contractors. The Hanford Site missions are to
44 safely clean up and manage the site's legacy wastes, and to develop and deploy science and technology, as
45 n-j thd in DOE/RI96-92, Hanford Stratigic Plan. Dan ious waste and inixed Wfe (contiirg boffi
46 dangerous and radioactive components) are produced and managed on the Hanford Site. Waste
47 components are regulated in accordance with the Resource Conservation and Recovery Act of 1976
48 (RCRA), The Harardous and Solid Waste Amendments of 1984, and or the State of Washington

2005-08-23 1-1
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1 Hazardous Waste Management Act of 1976 (as adninisttred tlrough the Washington State Department of
2 Ecology (Ecology) Dangerous Waste Reulations, Washington Administrative Code (WAC) 173-303; or
3 the Atomic Energy Ac: of 1954). Throughout this closure plan, 'mixed waste' refers to waste containing
4 both dangerous and radioactive components. Radioactive waste and the radioactive component of mixed
5 waste are interpreted by the U.S. Department of Encrgyto be regulated under the Atomic Energy Act of
6 1954; dangerous waste and the nonradioactive dangerous waste component of mixed waste are interpreted
7 to be regulated under the RCRA and WAC 173-303.

9 For the purposes of RCRA. the Hawford Site is considered a single facility eneompassing a number of
10 waste management units. The U.S. Environmental Protection Agency (EPA) and Ecology have issued a
11 single dangerous waste permit identification number (BPA/State Identification Number WA890008967) to
12 the Hanford Site. All waste management activities carried out under the assigned identification number are
13 considered to be 'onsite' as defined in WAC 173-303.
14
15
16 1.2 324 BUILDING

17 A history and description of the building are provided in the following sections.
18
19
20 1.2.1 324 Building Description

21 The 324 Building is a substantial concrete and steel structure. The 324 Building is divided into four
22 integrated-but-separate primary work areas: the Engineering Development Laboratory-102
23 (noradicactive) or EDL-l02, the Engineering Development Laboratory-146 (radioactive) or EDL-146, The
24 radiochemical engineering cells (REC), and the Shielded Materials Facility (SMF) Additional facilities in
25 the 324 Building include developmentlabomtorics, maintenance shops, and service areas. Within the
26 324 Building are controlled experimentation areas referred to as 'hot-cells' with radiation shielding
27 provided by thick concrete walls. To protect against releases of radioactive material from the hot cells to
28 the environment, integral metal liners with sumps (ie., without drains) wet installed in the cells and tank
29 vaults. Confinement of radioactive particulate matter within the shielded cells is provided by a directed air
30 flow through high-efficiency particulate air (HEPA) filter ventilation system (Chapter 2.0 provides a
31 detailed facility description).
32
33
34 1.2.2 324 Building History

35 The 324 Building (and associated support facilities), known as the Waste Technology Engineering
36 Laboratory (WTEL), was constructed from 1964 to 1966 in the-300 Area (Figure 1-2). Based on
37 photographs and a report on unconfined anderground radioactive waste in the 300 Area (Pass 1955) the
38 324 Building was constructed over a site that was used for burying dry low-level waste beginning in 1943
39 (Figure 1-3). Total activity of buried material was not reported. Before constuction of new facilities in
40 this area in late 1951, the buried material was moved to a location approximately 200 meters to the north of
41 the previous burial ground. .
42
43 The 324 Building was designed and constructed to allow for a high degree of versatility in completing
44 complex and varied experimentation on highly radioactive wastes to develop approaches for waste
45 treatmeit atd storage activities. The 324 Buildint was dcsignedas a sihgTe integited facility for orderly
46 progression ofnonradioactive and/or radioactive development studies from laboratory or bench-scale to
47 full engineering-scale pilot plant demonstrations, The facility houses radiochemical and radiometallurgical
48 hot cells and laboratories. The facility supported several RL related initiatives for highly radioactive
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chemical processing and metallurgical engineering studies, As a result of residues and internal facility
2 spills during the conduct of ihese activities, the facility contains areas with significant fixed and dispersible
3 mixed waste contamination.
4
5 In November 1996, the 324 Building was transferred forn the Pacific Northwest National Laboratory
6 (PNNL) to Fluor Hanford (H), to begin the transition from its historic programmatic mission of waste
7 technology research to a deactivation and stabilization mission. Nonradioactive and radioactive waste
8. treatability studies ongoing at thetirne of transition were completed within the initial phase of deactivation.
9 These activities were conducted by PNNL under a tenant-landlord agreement with BWHC in the cold side

10 (nonradioactive) laboratories, in the 324 Building C-Cell and in EDL-146.
11-
12
13 13 CLOSURE REQUIREMENT HISTORY

14 Closure requirement history is described in two parts: closure regulatory basis and compliance agreements,
15
16
17 1.3.1 Closure Regulatory Basis

12 In April 1993, Ecology and the EPA were notified that RL had determined that the REC B-Cell and the
19 high-level vault (HLV) within the 324 Building were being used to manage or store mixed waste
20 (DOB-RL, 1997). This unit was not permitted under RCRA; therefore, these activities were not in
21 compliance with RCRA regulations.
22
23 In January 1995, Ecology conducted a Dangerous Waste Compliance Inspection of the 324 Building
24 (Ecology, 1995a). The inspection included the nonpermitted 'storage facility' containing mixed waste. The
25 inspection was required to support resolution of a dispute-resulting from TA iegotiations. The goals of
26 the inspection included: (1) documenting The current regulatory compliance status of 324 Building using a
27 checklist inspection technique, (2) documenting the permit status by assessing all potentially applicable
28 Hanford Site permit applications, (3) establishing when RL/PNNL first became aware of their compliance
29 deficiency and documented actions talen to notify Ecology or the EPA and to correct or mitigate the
30 deficiencies, and (4) allowing EPA an opportunity to obtain information to support the dispute resolution
31 and to gather information to support potential joint compliance actions that may require EPA's regulatory
32 authority over the Land Disposal Restriction (LDR) regulations (40 CFR 268).
33
34 Negotiations for resolution of the noncompliant RCRA issues were conducted among Ecology, EPA, and
35 RL using the Tr-Party Agreement dispute resolution process. On February 7, 1995, the Tri-Party
36 Agreement Dispute Resolution Comnrittee agreed to the following: (1) Ecology would issue a Voluntary
37 Compliance letter (Ecology, 1995b), to document the areas of noncompliance associated with the
38 324 Building REC and HLV and (2) RL, Ecology, and PNNL would negotiate Tri-Party Agreement
39 milestones to close the nonoompliant TSD Unit. It was agreed that the Tri-Party Agreement milestones
40 would be sufficient to satisfy regulatory enforcement for the areas of noncompliance.
41
42 . The 1995 Voluntary Compliance letter (Ecology, 1995b) noted the following violations:
43
44 * Failure to ship waste offsite within 90 days of accumulating 208 liters or more
45
46 * Failure to store mixed waste in containers or tanks per WAC 173-303-200(1)(b)
47
48 v Failure to meet tank requirements per WAC 173-303-640(2) and (6)
49

2005-08-23 1-3
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1 * Failure to apply for interim status and failure to meet interim status facility standards per
2 WAC 173-303-400
3
4 - Failure to prepare LDR notifications for shipments ofimixed waste offsite per WAC 373-303-140(2)(a)
5 and 40CFR268.7(a)(1).

.6
7 * With Ecology's approval, RL and PNNL initiated efforts to operate the 324 Building REC and HLV in

.8 compliance with interim status RCRA standards and to clean out the REC.
9

10
11 1.3.2 Compliance Agreements

12 Because of radiation, storage, and shipment concerns, it would not be possible to immediately remove the
13 mixed waste material from the units. Radiation levels within these units are estimated to range between
14 1 Rshr to > 10' R/ir. Ecology and RL agreed that PNNL would continue managing the waste in the REC
15 and HLV in a manner appropriate for the radiological risks posed by the waste.
16
17 Based on the nonpermitted activities and the special radiological considerations, the following Tri-Party
18 Agreement Milestones signed July 28, 1995 (Appendix IA) were established to address these issues and
19 complete closure of the nonpermitted mixed waste units inthe 324 Building REC and HLV:
20
21 * Milestone M-89-01 idenifed the HLV tanks that contained liquid mixed waste as tanks 104,105,107,
22 anddirected RL to remove the mixed waste, flush, and drain these tanks. This milestone was
23 completed in October 1996.
24
25 a Milestone M-89-02, completed in March 2001, re4uired removal of B-Cell mixed waste and excess
26 equipment Actions required under this milestone weie incorporated into Chapter 7;0.
27
28 e Milestone M-89-03 required compliance with interim status facility standards for the nonpermitted
29 324 Building areas. Because of The high radiation fields associated with mixed waste stored in the
30 REC and HLV, altemative compliance measures for some interim status requirements wore employed.
31 This milestone was completed in March 1995.
32
33 9 Milestone M-89-04 required RL to identify mixed waste management alternatives. This milestone was
34 completed in June 1995.
35
36 - Milestone M-20-55 required the submitial of a closure plan for the previously identified unpernitted
37 TSD unit in the 324 Building. This milestone was satisfied with the initial submittal of this closure
38 plan to Ecology in December 1995. The closure plan subsequently was modified and resubmitted in
39 May 1997. Revision I of the closure plan was submitted in March 1998 to resolve comments and
40 issues with the initial and subsequent closure plan, to reflect the change in building mission and
41 management, and to provide better integration of closure activities with building stabilization and
42 decontamination activities and with the Comprehensive Environmental Response Compensation and

-43 - Liability Act (CERCLA) of 1980 remedial actions for the 300 Atea'dprable units. Ecoldgyapjifoved
44 Revision I of the closure plan in Sdptember 1998,
45
46 Meetings were held during 1996, among all the parties involved, that resulted in the January 1997 .
47 Summary ofAgreements Reached During the Data Quality Objectives Process: 324 Building (Ecoligy
48 and DOE-RL 1997). This agreement defined the boundaries of the nonpermitted RCRA closure unit,
49 those components requiring action and no action (refer to Figure 1.4, and Chapter 2.0, Secton 2.1) and
50 sanpling and analysis information of rinsates from the HLV after completion of inventory removal.
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2 Tri-Party Agreement Change Number M-89-98-03 was approved in November 1998 and changed the due
3 date for Milestone M-89-02 from May 31, 1999 to November 30, 2000.
4
5 Tri-Party Agreement Change Number M-89-99-01 was approved in August 1999 and established the due
6 date for Milestone M-89-00 as October 31, 2005. The scope of Milestone M-89-00 is to complete closure
7 of non-permitted mixed waste units in the 324 Building as described in This closure plan.

9 Tri-Party Agreement Change Number M-094-0 1-a was approved in April 2002 and established the
10 M-094 Series Milestones and provided the overall framework for disposition of 300 Area facilities.
11 Milestones M-094-02 and M-094-03 were established by Change Number M-094-01-01 and are described
12 below.
13
14 Tri-Party Agreement Milestone M-094-02 was defined in Change Number M-094-01-0 as: "Submit an
15 amendment to the existing 324 Building REC/HLV Closure Plan, DOEIRL-96-73, Rev. 1, for Ecology
16 review and approval. The amendment shall change the existing closure path from clean closure to a path
17 where the high-risk materials and wastes are removed from the facility followed by complete disposition."
18 The amendment to the closure plan was submitted to Ecology in July 2002 and was approved by Ecology
19 in December 2002 (Ecology, 2002). This Revision 2 to the closure plan incorporates the amendment
20 change in closure path and closure standard to "removal" instead of clean'closure. The closure
21 performance standard is changed to complete removal of each component requiring closure. Table 6-1 in
22 Chapter 6 reflects the removal actions for each applicable area of the 324 Building. Modification of the
23 performance standard of individual coniponentg is changed from clean closure in accordance with the
24 Debris Rule "clean debris surface" to "remnoval". Removal and disposal ofthese components will be
25 coordinated with overall disposition of the facility under CERCLA. Any dangerous waste materials will
26 be managed in accordance with WAC 173-303-610(5). All other wastes will be managed in accordanlce
27 with applicable removal action documents.
28
29 Milestone M-094-03 requires the complete disposition of the 324 Building by September 30, 2010.
30 Completion of facility disposition is defined in Change Number M-094-01-01 as the completion of
31 deactivation, decontamination, and decommissioning, and obtaining EPA and/or Ecology approval of the
32 appropriate project closeout records. Complete facility.disposition will be performed in parallel with the
33 removal and closure of the mixed waste units in the 324 Building. Closure of the Milestone M-89-00
34 mixed waste units in the 324 Building as described in the closure plan will be performed in parallel with
35 the complete disposition of the 324 Building under M-094-03. Closure activities will be conducted and
36 certified in accordance with the approved closure plan.
37
38
39 1.4 324 BUILDING DEACTIVATION

40 While specified areas (Chapter 2.0, Section 2.2) of the 324 Building are undergoing closure, the entire
41 building will be undergoing deactivation and complete disposition. The closure performance standard of
42 complete removal for the mixed waste units will be accomplished in parallel with removing the
43 324 Building. The endpoint(s) for deactivation, decormissioning, and demolition of the*324 Building will
44 be complete removal of the 324 Building. The purpose of thi 324 Building deactivation activities is to
45 accomplish safe and cost-effective deactivation using innovative techniques that mitigate facility risk to
46 low-cost, stable conditions requiring minimal surveillance and maintenance, Facility deactivation ac*ivities
47 will be peformid to prepare the facility for deindlitio Deactivation activities will include resioval of
48 equipment and material as addressed by the closure plan and facility disposition planming. Facility
49 disposition baseline planning will be performed in support of the Tni-Party Agreement M-094 series
50 milestones, as appropriate, based on applicable Hanford contract and work scope. Completion of facility
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1 disposition is defined by TPA Change Number M-094-01 -01 as the completion of deactivation,
2 decontamination, and decommissioning (including demolition), and including obtaining EPA and/or
3 Ecology approval of the appropriate project closeout documents. Facility disoosition activities therefore
4 will include deactivation, decontamination, decomrissioning, demolition, and closure activities, including
5 obtaining regulatory approvals of closeout documentation. Closure of the 324 mixed waste units will be
6 documented and approved as required by the closure plan Facility Surveillance and Maintenance (S&M)
7 activities Will be performed as necessary to maintain compliance with regulatory requirements, closure plan
8. requirements, and facility safety basis requirements. Facility S&M activities will be performed as
9 applicable during the various phases of deactivation and disposition, and during applicable transition

10 periods during the overall disposition and closure process.
ii
12 Facility deactivation removes, reduces, and/or stabilizes dangerous waste and mixed waste within the
13 324 Building. Completing these activities reduces potential hazards to personnel, the public, and the
14 environment and allows for a reduced ievel of surveillance.
15
16 In November 1996, planning began for deactivating the 324 Building. The objective of the deactivation
17 planning was to identify the activities needed to establish a passively safe, environmentally secure
18 configuration and ensure that the configuration could be retained after deactivation. This effort culminated
19 in the 3241327 Project Management Planfor the 324/327 Facilities Stabilization Project (HNF-I?-1289).
20 This project management plan (PMP) presents the deactivation approach to be used for the two facilities
21 and the supporting cost, schedule, and scope baselines. The ?MP was prepared based on lessons learned
22 from previous deactivation project FMP and with guidance provided in DOE Order 4700.1, Project
23 Management System, and the Tri-Party Agreement, Section 8.0, "Facility Decommissicning Process."
24
25 Key technical objectives for the 324 Building Deactivation activities are as follows:
26
27 * Closure activities will be completed to meet Tri-Party Agreement commitments (Chapter 2.0,
28 Section 2.2).
29
30 a Facility configuration will be established such that active systems are not required for safety and
31 environmental confmement.
32
33 - Deactivation activities will be perfloned in a way that will be consistent with the categorization of a
34 radiological facility per the criteria and guidelines provided in DOE-STD-1 027, "Hazard
35 Categorization and Accident Analysis Techniques for Compliance with DOE Order 5480.23, Nuclear
36 Safety Analysis Reports."
37
38
39 1.5 CLOSURE PLAN AND DEACTIVATION INTEGRATION

40 This closure plan is for an unpermitted RCRA unit, and as such, will not be incorporated into the Hanford
41 Site RCRA Permit (Ecology 1994). Management of closurewill be based on agreements made between
42 the RL and Ecology, as described in this closure plan and documented in the Administative Record The
43 closure driver for the 324 Building mnNed waste units is the Tri-Party Agreement Milestone M-20-55 and
44 M-89. General requirements for RCRA closure are discussed in the Tri-party Agreement. These
45 requirements (Section 5.3 of the Tri-Party Agreement) state that 'all {treatment, storage and/or disposal]
46 TSD units that undergo closure, irrespective of permit status, shall be closed pursuant to the authorized
47 State Dangeious Waste Program in accordance with WAC 173-303-610. The driver for complete
48 disposition of the 324 Building is Milestone M-094-03, which will be perfonned in parallel with closure of
49 the M-89-0 mixed waste units.
50
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1. Previous submittals of this closure plan include the initial submittal "324 Building REC and RLV Closure
2 Plan," submitted in 1995 (PNL-10890), "The 324 Building Radiochemnical engineering Cells and
3 high-lsvel Vault ClosurePlan," Revision 0, submitted in 1997, and the 324 Building Radochemical
4 Engineering Cells, High-Level Vault, Low-Level Vault, andAssociated Areas Closure Plan
5 (DZOPRL-96-73, Revision 1) submitted in March 1998.
6
7 The purpose of the March 1998 closure plan revision was to lay out 2 path forward for closure of the
. nonpermitted TSD identied areas within the 324 Building. These-ar as are discussed in Chapter 2.0,
9 Section 21 As a part of the overall 324 Building deactivation and compliance agreement activities, therc

10 currently are ongoing and planned projects, including activities associated with: () waste removal under
1I the M-89 Tri-Party Agreement Milestone, (2) completion of activities to meet closure requirements
12 (3) removal cf residual radioactive contamination, waste, and equipment- (4) deactivation project as
13 defined in the projec nanagemt plan (HNF-P-1299), and (5) odmpletion of activities to meet building
14 adpoint criteria.
15
16 The strategy for 324 Building cleanout and ultimate closure of those areas covered by this closure plan
17 (Chapter 2.0, Section 2.2) includes the coordination of the facility deactivation activities and the fmal
18 closure of the areas and equipment (and associated piping/systems) within the closure boundary. The
19 deactivation activities described below are provided for information only, This is depicted in Figure 1-4
20 and described by the following.
21
22 a Research and DeveFrnent Activities - Th item (shown in Figurx 1-4) was the previous mission of
23 the facility managed by PNNL. -

24
25 Building Deactivation - The 324 Building deactivation activitics (shown in Figuie 14) covers the
26 deactivation and rtinimum safe activities within the 324 Building and adjacent buildings In addition,
27 subprojects are performing closure activities in response to existing Ti-Party Agreement Milestones
28 (B-Cell cleanout and the HLV/LLY tank cloawres). Deactivation activities will remove and/or reduce
29 human health and environmental hazards associated with the 324 Building.
30
31 Deactivation activities have been managed through several suoprojects (Figure 1-4) based on areas and
32 facility systems. These projects include 324 Minimum Safe, B-Cell Cleanout Prqect, Cesium
33 Removal Project, A-Cell Cleanout Project, Radiochemical Engineering Complex Deactivation,
34 Shielded Material Facility Deactivation, 324 Laboratory and Experimental Area Deactivation,
35 324 fleating, Ventilation, and Air Conditioning (HVAC), 324 Waste Streams and Utilities and
36 various nonnuclear support areas. As addressed in section 14 of this closure plan, facility deactivation
37 activities will be performed to prepare the facility for demolition. Deactivation activities will include
38 removal of equipment and material as addressed by the closure plan and facility disposition planning.
39 Facility disposition baseline planning will be performed in support of the Tri-Party Agreement M-094
40 series milestones, as appropriate, based on applicable Hanford contract and work scope. As required
41 by M-094 requirements, facility disposition activities will include deactivation, decontamination,
42 decommissioning, demolition, and closure activities, including obtaining regulatory approvals of
43 closeout docurnentation. Closure of the 324 mixed waste units Will be documented and approved as
44 required by the closure plan: ?aciliry Surveillance and Maintennbee (S&y-activities will bc
45 performed as applicable during the various phases of facility deactivation and disposition necessary to
46 n'aintain compliance with regulatory requirements, closure plan requirements, and facility safety basis
47 requirements.
48
49 The following projects (as shown in Figure 14), when completed, will meet the mission requirements and
50 objectives described in Section 1.4, including the physical and administrative closure of the
51 REC/HLV/LLV and associated areas:
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2 * Residual ContannationfWaste/Euipment Removal - Efforts are under way to clean out both
3 regulated and nonrogulated waste fro= the 324/327 Buildings in support of the mission objectives and
4 for waste classified as "Special Case Waste under Tn-Party Agreement M-92.
5 -

6 * Waste Removal Under Milestone M-89 XM-89O0,.,O02) - Efforts arc under way to clean out both
7 regulated and nonregulated waste ftom the 324 Building in support of the. missiQn objectives and the
8 Tri-Party Agreement Milestones involving areas within the closure unit boundary
9 (rPA-M-89-00,01,02; refer to Chapter 3.0, Section 3.3 and Chapter 7,0),

10
I1 e Deactivation Endoints -As addrssed in section I4 of this closure plan, facility deaztivdtion
12 activities will be performed to prepare the facility for demolition. Deactiyation activities Will include
13 removal of pquipment and material as addressed by the closure Plan and facility disposition planning.
14 As required by Nl-094 requirements, facility disposition activities will include deactivation,
15 decontamination, decomnissioning, demolition, and closure activities, including obtaining regulatory
16 approvals of closeaut documentaticn. Facility Surveillance and Maintenance.(S&M) activities will be
17 perfrmd as applicable during the various phases of facility deactivation and disposition necessary to
IS maintain compliance with regulatory requirements, closure plan requirements, and facility safety basis
19 requirements.
20
21 * Closure Plan criteria - The closure plan criteria and closeout requirements are established in
22 Chapters 6.0, 7.OAnd 8.0 of this closure plan. If closure plan activities are not completed in a manner
23 that allows closeout/acceptance of closure criteria, additional activities will be conducted following
24 reevaluation..
25
26 Demonstrate no pleases of dangerous waste to the environnt - The demonstration criteria is
27 covered in Chapters 6.0 and 7.0. If this criteria is met, certification activities will te completed and the
28 unit will be closed (Clean Closed). If clean closure cannot be demonstrated, surveillance and
29 maintenance nctjvities will be performed consistent with criteria established in Chapter 8,0.
30
31
32 1.6 ROLES AND RESPONSIBfLITIES

33 From 1965 until 1996, PNNL managed operations of the 324 Building. In November 1996, oversight
34 responsibility for the 324 Building was transferred from PNNL to FIH, the integrating contractor under the
35 Project Hanford Management Contract (PHMC). Since lovember 1.996, the building has been operated
36 by BWHC, a major subcontractor to FH, responsible for facility transition projects, and by F11
37
38 The management organization for the 324 closure activities rpresents a partnership between three
39 principle project organitations. the three project organizations and their associated sunrmry
40 responsibilities are described in the following paragraphs,
41
42 - - Q is primarily responsible for policy and budget decisions affecting theproet
43 Suiidyreionsibilitds f6r-thi HQ jiojVet manager aii as follows:

.44
45 - Act as the point of contact for matrixed HQ support organizations
46
47 - Act as the final decision authority when prcject management team decisionmaking deadlocks occur
48
49 - Review project scope, cost and schedule objectives
50
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1 - Approve HQ milestones and project funding
2
3 - Act as the liaison for HQ organizations and establish proactive communication paths to enhance
4 timely decisions
5
6 - Keep HQ management informed of project status and obtain direction as necessary.
7
8. * RL_ - TheiRL Assistant Manager fir the River Corridor has field responsibility for the project. The
9 assigned RL project manager is the project interface at RL for DOE-HQ, FDH, and RL mitatrxed

10 organizations.
11
12 The RL project manager's primary role is oversight rather than daily management of the project.
13 Matrixed support is provided to the RL project manager from the other RL organizations. Summary
14 responsibilities of the RL project manager are as follows:
15
16 - Provide project direction
17
18 - CoordinAte and approve overall project documentation and control baselines
19
20 - Monitor and review project activities
21
22 - Ensure compliance with applicable DOE orders and regulatory requirements
23
24 - Provide policy guidance and direction to FDH
25
26 - Maintain a proactive single point of contact for matrix support organizations, federal and state
27 regulatory agencies, and other exteral stakeholders
28
29 - Coordinate approval of project documentation in RL.
30
31 * FH -FH provides project integration across the anford Site. The Deactivation & Decommissioning
32 organization within PH has responsibility for integration and performance monitoring for the
33 324 Building. The following are sunmary responsibilities for the project Manager:
34
35 - Provide integration interface with other onsite contractors to ensure project objectives are not
36 jeopardized because of competing interests/needs
37
38 - Provide management guidance and direction
39
40 - Monitor and review project activities and baselines (cost, schedule, scope)
41
42 - Coordinate approval of project documentation
43
44 - Oversee worker health and safety programs.
45
46 - Facilitate resolution of policy issues
47
48 . Deielopdn integrafed pfai t acomplih 6e projetrobjectives in.a cost effective manner using
49 demonstrated innovative technology where appropriatef
50
$ ..- Defme and administer the technical, cost, and sch eduke requirements
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2 - Prepare safety analysis reports, environmental analyses, and regtlatory analyses and pernts needed
3 for project implementation-
4
5 - Manage and control project baselines, as well as the timely identification and communication of real
6 and potential problems
7
8 - Develop proposed corrective actions
.9

10 -Implement corrective actions

12 - Provide project status regarding established project baselines

14 - Pmrform S&M and deactivation work
15
16 - Establish and use an effective review process
17
18 - Establish and use an effective wor control process
Is
20
21 1.7 SUMMARY

22 All areas of the 324 Building were considered when defming the boundary for the nonparmitted RCRA
23 TSD closure unit (Ecology 1997). This closure plan only' addresses TSD activities that have occurred
24 within the closure boundary. The closure plan outlines the path forward for closure of the mixed waste
25 units for Milestone M-89-00, Based on Milest6ne M-194-j, which requirs complete disposition of the
26 324 Building, the path for closure and the performance standard has changed to performing "removal"
27 instead of cleaning to meet the Debris Rule "clean debris surTc" standard for clean closure. Clean
28 closure wiLl be achieved by removing the mixed waste units in parallel with facility disposition and
29 denolition activities. However, where clean closure is not possible, closure surveillance and maintenance
30 activities Will be implemented according to Chapter 8.0 of this closure plan.
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1 2.0 FACILITY DESCRIPTION

2 The 324 Building was designed to provide office and laboratory space for scientific and eugineering staff
3 who conduct multi-disciplinary research in areas of waste characterization and immobilization, waste
4 remediation and cleanup development, biomass research, spent fuel characterization, tritium development
5 and cesium chloride encapsulation. Because the 324 Building housed research and development activities,
6 the workbeing conducted changed as programs were concluded and other programs started.
7
8
9 2.1 GENERAL FACILITY DESCRIPTION

10 Construction of the 324 Building began in 1964 and was completed in 1965. The 324 Building is a
11 substantial concrete and steel structure. The building has a partial basement and first, second, and partial
12 third floors surrounding the engineering hot cell complex. Accessible floor areas total 9,450 square
13 meters. The foundation structure is poured-in-place steel reinforced concrete.
14
15 Typically life expectancy criteria for construction and materials is 20 years, however this is a minimim
16 requirement which is consistently exceeded. Although this time period has expired, and no robust
17 non-destructive examination data for the building structure and materials is available, it is believed that the
18 structure and materials are sound. Daily surveillances of the visible areas would note visible defects or
19 fiaws in the structure or equipment.
20
21 The roof of the facility is a parapated, slightly sloped steel deck covered with concrete, gravel fmhished,
22 Class II, 20 year, built-up roof. The roof is inspected at 5-year intervals. A major reroofing project was
23 completed in late summer of 1995, and is expected to last 20 years. The last roof inspection was
24 performed on August 29, 1997, and was found to meet requirements,
25
26 The 324 Building and its components are depicted in Figures 2-1 through 2-6. The 324 Building is
27 divided into four, integrated-but-separae primary work areas: EDL-101 and -102, the EDL- 146, the REC,
28 and the SMF. The total floor area is about 6,164 square meters. Maximum overall building dimensions
29 are: 62.5 x 71.6 x 13.7-nicters-high. The radiation shielding ofthe hot cell walls is provided by the thick
30 concrete (1.37 meters normal-density, 1.22 meters high-density). Both the REC and SM cells provide
31 protection from radiation sources of up to I ( R/r.
32
33 The EDL-101 and -102 rooms have been used to perforin bench-to-prototype scale engineering studies of
34 waste immobiliztion processes with nonradloactive materials, depleted uranium, and thorium. EDL-101
35 also was used to develop sodium and lithium cleaning processes in support of development of the Fast
36 Flux Test Facility. EDL-101 consists of a single room (originally designed as a cold (i.e., nonradioactive)
37 crafts shop to support activities in EDL-102). EDL-102 consists of 16 adjacent 15 x 6.7 x 3.5-meters-high
38 modules with complete crane coverage, and the EDL tank room. The modules were designed to allow
39 combination into eight, two-story modules 6.7-meters-high for large-scale studies. The tank room
40 contained four small tanks, and was designed to allow preparation offeed materials for waste
41- immobilization studies,-..
42
43 The EDL-146 (Figure 2-3) contained unshielded or mildly shielded gloveboxes for studies with extremely
44 toxic materials, tracer level fission products, and/orplutonium. Located within EDL-146 is the sampling
45 roini (Room 145); which coniiini iaxm linA eqoirp hit fbi the lV and LtLVtanks.
46
47 The REC provided for studies of almost any type of chemical or mechanical process with radiation levels
48 of up to 106 R/r. The REC consists of four operating cells surrounding a common air look cell The
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I airlock functions primarily as a transition zone and ventilation barrier for movement of shielded material
2 between external areas and the four processing cells. The HEPA ventilation system is designed for
3 contamination confinement by managing air flow from non-contaminated areas into increasingly more
4 contaminated areas and the exhaust through double sets of HEPA filters
5
6 All of the cells and the airlock are equipped with overhead crane service, lead glass windows that are oil
7 filled to facilitate viewing, and master-slave manipulators to aid remote operation and maintenance of
S .tn-cell equipment The manipulators have a weight limit of about 11.3 kilograms at full extension but do
9 not permit precise manipulation of materials or waste. In C-Cell and D-Cell, the manipulators limited

10 reach does not allow most of the floor to be accessed. In B-Cell and A-Cell, the manipulators do not reach
11 to the floor.
12
13 A-Cell is a 1 0-meter-high cell that was used most recently for storage and characterization of vitrified
14 waste in canisters. A-Cell was used most recently to temporarily store 34 high heat and high radiation
15 vitrified isotopic sources (refer to Chapter 3.0).
16
17 B-Cell is a 10-meter-Uigh cell that was used primarily to demonstrate several engineering scale prototypes
18 of waste immobilization processes (refer to Chapter 3,0). B-Cell contained process equipment designed
19 and installed in rack configurations. The racks 'plugged' into'the cell walls through specially designed
20 penetrations. The plugs allowed service connections to be made on the-'cold' side of the cell in the service
2! galleries surrounding the hot cells.
22
23 The C- and D-Cefls are shorter proce's cells capable of handling equipment up to 3.35 meters high, and
24 are operated entirely by direct viewing and master-slave manipulators with assistance from remotely
25 operated overhead cranes. Typical processes studied in these cells are dissolution and separation of fuel
26 element compounds by high-temperature gases or liquid salt melts, d-jacketing of fuel elements, remote
27 equipment development, and determination of physical properties of highly radidactive materials or
28 equipment.
29
30 The SMF includes the fabrication cell, the airlock cell, and the feed preparation cell. Comnplet*
31 containment of radioactive materials, alpha, beta, and gamma, are provided for remote research and
32 fabrication studies on metallic and ceramic fuel materials with radiation levels also on the &rder of
33 10' R/hr.
34
35 The cask handling area is the central hub for control of radioactive material movements within the
36 regulated areas of the building. This area is centrally located adjacentto the REC and their operating
37 galleries, the SMF cells and their galleries, EDL-l 46, and the regulated (manipulator repair) shop
38 (Room 147). A trucklock provides far shipping and receiving. Material transfers between the funtional
39 areas are routed through the cask handling area. The cask handling area is serviced-by a27.2-metic-ton,
40 direct current-powered crane equipped with an auxiliary hoist with a 4.5-metk-ton capacity. Facilities
41 exist for load-in and load-out of large quantities of radioactive materials to any cell or to the shielded vault
42 area through equipment in the trucklock and cask handling areas.
43
44 A wet storage basin was centrally.positioned in the caskbandlingarea for underwater storage of-
45 radioactive materials, fuel elements, and the unloading of fuel casks. Shielded transfer of highly
46 radioactive materials-from the wet basin to either cell complex was provided by remotely operated,
47 mechanical transfer conveyors. The wet basin has been dUcommissioned, filled with sand, and covered
48 with concrete.
49
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1 Two shielded vaults (the LV and LLV), containing stainless steel tanks ranging from 1,700 liters to
2 18,500 liters, were provided for temporary segregation and hold-up of radioactive liquid feedstocks for, or
3 waste from, chemical processing and/or cleaning operations in the hot cers.
4
5 The four REC hot cells (A-Cell, B-Cell, C-Cell, and D-Coll) surround the RBC airlock cell, located at the
6 junction of the T-shaped complex. The two SMF hot cells are adjacent to the SME airlock cell, located at
7 the junction of the L-sbaped complex The airlocks function primarily as a transition zone and ventilation
8 barrier for movement of radioactive materials in shielded packages between the unshielded areas and the
9 shielded hot cells.

10
II The remainder of the 324 Building consists of offices, lunchroom, change rooms, and ancillary laboratory
12 spaces. These areas are used to provide administrative support; development laboratories, maintenance
13 shops, and common facility service and support areas.
14
15
16 2.2 CLOSURE UNIT BOUNDARY AGREEMENT

17 The closure boundary was developed using the data quality objective process to assess how much and what
18 type of data arc needed to allow decisions on closure to be made. This section discusses the overall closure
19 boundary and the agreements made on the various components within the closure boundary (Table 2-I).
20 Section 2.3 discusses in detail the as-is condition, relevant construction and operational data, and specific
21 closure unit components. For completeness and to ensure that all areas of the 324 Building were
22 considered for closure requirements deailed record searches and reviews were conducted. Section 2.3,
23 provides data on areas within the closure boundary. Other areas within the 324 Building are outside the
24 scope of this closure plan.
25
26 The closure unit boundary includes all the cells in the REC and the REC airlock, the HLV, the pipe trench
27 that contains piping interconnecting the bLV tanks to the REC Cells, the LLV, the tnicklock, the cask
28 handling area, the sample room (Room 145), the EDL-146, and the galleries. Figures 2-2 through 2-5
29 identify the closure unit boundaries.
30
31 Within this boundary, only the following portions require closure actions: (1) The B-Cell; (2) two portions
32 of the D-Cell, including the adsorbed waste mineral oil container storage area and the HLV liquid
33 treatment process equipment; (3) the airlock; (4) the pipe trench; (5) HLV; (6) LLV; (7) HLV sample room
34 (Room 145); (8) EDL-l 46; (9) the operating galleries (including Room 1 R); and (10) the piping system,
35 The strategy and activities required for closure of these portions of the 324 Building are.detailed in
36 Chapters 6.0 and 7.0, respectively. Section 2.3 provides a general physical description of the portions of
37 the 324 Building that are included in the closure boundary.
38
39 Additionally, Ecology and RL have agreed (Ecology and DOE-RL 1997) that the ventilation system is not
40 included in the closure and that the system will remain operational under Washington State Department of
41 Health (WDOH) direction and compliance requirements, as appropriate, until the ventilation system is no
42 longer needed to support deactivation and closure activities. The 324 Building deactivation PMP currently
43 . has draft endpoints established to shutdown the ventilation system..
44
45
46 2.3 CLOSVRE UNf D SCRIPTIONS

47 The following sections provide a detailed description of the portions of the 324 Building that are included
48 in the closure boundary, provide construction and operational details, and identify the closure unit
49 components.
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1
2
3 2.3.1 Radiachemical Engineering Cells

4 The REC (Figures 2-] through 2-5 and 2-7) consists of four hot cells (A, B, C, and D), a central airlock,
5 and a pipe trench. The cells and airlock are joined to fonn a T-shaped struocture. D-Cell is located above
6 the C-Cell on the south side. C-CellD-Cell, the airlock, and the A-Cell form the top of the T-shape.
7 B-Cell connects to the airlock to form the bottom of the T-shape. The walls are constructed of
8 1.2-meter-thick, high-density concrete or 14-meter-thick, normal-density concrete. This concrete is used
9 as containment and radiation shielding,

10
11 The hot cells in the RBC complex provide for process engineering and testing of highly radioactive
12 materials. The airlock functions primarily as a transition zone and ventilation barrier for the transfer of
13 highly radioactive material in shielded overpacks between the unshielded cask handling area and the four
14 shielded hot cells,
15
16 The larger A-Cell and B-Cell function as general purpose processing cells and were operated using remote
17 equipment from the operating galleries. A semi-remote maintenance technique grouped process equipment
18 into racks that 'plug'into the cell walls, and allow access to service connections on the 'cold' side for
19 contactmaintenance, Certain in-cell items are remotely operated and maintained using direct viewing
20 through lead glass-oil filled windows supplemented by closed-circuit television and manipulators. Process
21 connections also are made on the 'cold' side in a shielded pipe trench by semi-remote means. Process
22 connections included general services such as electrical, compressed air, instrumentation, etc., and piping
23 connections to the HLV and LLV tanks. As mentioned previously, these tanks held process feed solutions,
24 interim product, and process waste solutions.
25
26 Operations in dhe REC am performed remotely, so that remote experiments could be performed in-cell.
27 Each cell is equipped with remote/mechanical manipulators; remotely operated cranes; remote viewing
28 equipment; and 12-meter-thick leaded glass viewing windows filled with mineral oil, which acts as an
29 optical clarifier
30
31 The remote viewing system consists of a portable video camera equipped with a zoom lens and the ability
32 to record video images. The camera system is hardened for high radiation environment. Cameras in some
33 areas can also provide color images. The video coverage and camera movement in the cells are
34 accomplished using the overhead cranes located in the cells.
35
36 2.3.1.1 A-Cell Description

37 REC A-Cell (Room 136) is located adjaceutto andnorth of the REC airlock (Room 135). Access into
38 A-Cell is through a swinging shield door located in the airlock on thenorth wall. Penetrations into A-Cell
39 include ventilation ducts, manipulator sleeves, and electrical cables. Two leaded-glass, oil-filled shielding
40 windows provide visual access into the celL Associated with each window is-a pair of remote/mechanical
41 manipulators that provide remote handling access into the A-Cell. The cell has a 9.1-metric-ton
42 remote-operated bridge crane..
43
44 A-Cell (Figures 2-3 and 2-7) is 2,8 meters long, 6.4 meters wide, and 10 meters high. The floor of the cell
45 is located at the first floor level. The floor is lined with 0.32-centimeter stainless steel plate that is welded
46 at thS :Sicic~ lids tlie fl6& hree is - lScefnetsr-thiCk slab dfner-iididEt iefloor is
47 a crawlspace and packed native soil. Waste transfer piping (from the pipe trench to the RLV tanks) is
48 embedded in the concrete floor, Cell access is thmoagh a door into the airlock. Walls are constructed of
49 normal-density concrete and other shielding materials (i.e., steel and concrete blocks) to protect personnel
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1 from the radiation sources in the cells. Normal services into A-Cell include electricity, water, and
2 compressed air, There are 43 shielded penetrations in the liner to provide for addition of process
3 accessories
4
5 The following equipment is known to be in the REC A-Cell; all of this equipment is scheduled to be
6 removed.
7
8 * 1 electropolishing tank
9 1 I power supplyrack

10 1 I canister storage rack (used to contain 34 Federal Republic of Germany canisters)
11 *1 anode grappler
12 1 I 407.7-kilogram dumb bell
13 # I 37.7-liter stainless steel 10 gauge container (previously used to store manipulator sleeves, plastic,
14 etc,, subsequently emptied)
15 a Ucliumleak test fxture on the wall of the cell
16 9 Canister transport fixture on the cell door.
17
18 2.31.1.1 Construction and Operational Detail

19 REC A-Cell is constructed of normal-density concrete. The north wall is constructed of I 37-meter-thick
20 normal-density concrete. East and west walls are constructed of normal-density concrete, varying from
21 1.37-meters to 1.82-meters thick. The south wall is constructed of 1.22-meters-thick normal-density
22 concrete. The interior A-Cell floor is lined with stainless steel. The walls are lined with
23 0-6-centimeter-thiok mild steel plate. 7he plate is butt-welded and ground to a smooth finish. The
24 stainless steel floor line is seam welded to the mild steel plate, approximately 5.1 centimeters above floor
25 level. The wall liner extends to the height of the crane rails (68.6 centimeters). A 7.6-centimeter band of
26 epoxyresin was applied atthe top of the wall liner during construction. REC cell floors are lined with
27 0,32-centimeter stainless steel, The floors are sloped toward sumps provided with liquid-level indication
28 instrumentation and steam jets for removing accumulated liquid. Under the cells is a solid foundation and
29 a ventilation duct space that houses exhaust ducts carrying air from the cell to the first stage of HEPA
30 filters. The cells are ventilated, and instruments and accessible components are checked daily. Air is
31 drawn through cell wall penetrations and ventilation inlets. Cell pressure is maintained lower than the
32 surrounding galleries to prevent the migration of contamination into the operating gallery. Exhaust air
33 passes through at least two stages of HEPA filtration before exiting through an EPAWIDOH regulated
34 point source emission unit (stack). Alarms and instrumentation are maintained through a periodic
35 preventative maintenance recall system in addition to corrective actions initiated during operator rounds
36 and operations.
37
38 The A-Cell liner was installed at the time of construction of the REC hot-cells. The liner floor is
39 constructed of 0.32-centimeter-thick seam welded stainless-steel plate. The walls are lined to the ceiling
40 with mild (carbon) steel that is painted. Mild steel was used rather than stainless because the cell was
41 originally designed to test fission gases (i.., iodine) that are corrosive to stainless steel. The ceiling is
42 painted concrete. The A-Cell Iiner has 43 engineered penetrations ranging from I meierto 8.5 meters
43 above the floor. The cell wag dsigied and c6n-strtcted ff a 'pri a-y'ndnffnfibent-stidhid fdr highly
44 radioactive waste (liquid and sludge). There was no integrity assessment documentation available for the
45 original welds, nor was there a periodic nondestructive examination program to detennine the integrity of
46 the liners. There has been no indication of corrosion or unplanned penetrations on the coll liner noticed
47 during the recent cell work to remotely remove high heat source vitrified containers.
48
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1 2.3.1.12 Closure Unit Components

2 As shown in Table 2.1, there are no comtnponents within A-Cell requiring closure. Waste piping under
3 A-Cell (in the A-Cell crawl space) will require closure. Access to the crawl space will be evaluated during
4 completion of closure unit activities. Further details for closure activities are provided in Chapter 7.0.
5
6 2.3.1.2 B-Cell Descriptian

7 B-Cell (Figures 2-2, 2-7, and 2-8) is the largest of the four hot cells, measuring 7.6 meters long, 6.7 metrs
S wide, and 9.3 meters high. The floor of the cell is located at approximately the basement level, 3.05 meters
9 below grade. The floor and the walls are lined up to .2.meters high with 0.32-centimeter-stainless steel

10 plate that is welded at the seams. Under the floorliner is a slab of concrete varying from 15.2 to
11 30.5 centimetors in thickness, and under the concrete is packed native soil. The cell walls are made of
12 1.5-meter-thick high-density concrete from the floor up to the 0.0 level (cell walls in Room 1-8), thinning to
13 1.2-meters-thick from 0.0 level up to the ceiling (0.0 level is the first floor level). The cell is surrounded
14 on three sides by operating galleries on the first and second floos and on two sides by a gallery (Room 18)
15 at the basement level. The cast side of the cell adjoins the airlock.
16
17 Numerous cell wall penetration sleeves, stepped for shielding purposes, are used to provide piping and
18 electrical services to in-cell equipment Penetrations for services, such as manipulators and electrical
19 cables, are not completely sealed, but rather rely on the negative pressure in the cell to prevent escape of
20 contamination. Ventilation inlets initially were dewigiled and installed with low-efficiency filters (dust
21 stops), but those filters admitted particulate matter from the outside, some of which settled to the floor as it
22 entered the slower moving air in the cell. In April 1994, HEPA filters were installed to minimize the
23 amount of dust entering the cell. The IjEPA filters remove at least 99.97 percent of 0.3-nmicron-size
24 particles. Air leaving B-Cell passes through an electrostatic precipitator upstream from a bank of in-cell
25 HEPA filters. The air exhaust passes through two additional banks 9f HEPA filters before leaving the
26 building.
27
28 Two cranes service the cell and allow material movement between B-Cell and the airlock cell. Three
29 oil-filled lead glass viewing windows are located on the first floor, and two viewing windows are located
30 on the second floor. The first floor windows each have two adjacent remote/mechanical manipulators that
31 allow remnote manipulation and maintenance of the in-cell equipment.
32
33 The following equipment is known to be in the REC BCell, All of this equipment is scheduled to be
34 removed. This equipment is described in detail in Chapter 3.0, Section 3.3.2:
35
36 * Three large equipment racks (lA, IB, and 2A)
37 - Three in-cell process service tanks (Tank 112, Tank 114, and Tank 118)
38 * An evaporator tank (Tank 113)
39 * An acid fractionator tank (Tank 115)
40 - Associated ancillary equipment and piping
41 * Two temporary fuel storage racks
42- - Special Case Waste (SCW) and mixed waste stdrage rack
43 * A fuel pin storage container
44 * Fuel thimbles used to transport and store spent fuel assemblies
45 a - 2,265-kilogram steel block
46 S Lump trench cover screen
47 * West window work uray
48
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I The two fuel storage racks currently house the light waste reactor (LWR) spent fuel assemblies (located
2 within fuel assembly thimbles) and the fuel pin storage container containing 17 intact fuel pins. The fuel
3 storage racks are temporary racks located on either side of the west window of B-Cell. The SCW container
4 rack currently contains the containierized dispersibles. A 114-liter fuel pin storage container is used to
5 home approximately 16 rod-equivalent boiling water reactor (BWR) and pressured water reactor (PWR)
6 Spent Nuclear Fuel (SNF) segments, and 21 kilograms of PWR fuel pellet fragments (>7.6 centimeters in
7 length).
8
9 2.3.12.1 Construction and Operational Detail

10 B-Cell floor was constructed with a two percent slope from the high point along the west side to the low
11 point on the east side. The cell was designed so that any liquid that reaches the floor flows across the floor
12 to a trench that runs the length of the east side, which is sloped to a sunp in the northeast comer beneath
13 the 2A Rack Liquid jetted fromthe B-Cell sump was transferred to the HLV tanks via the pipe trench.
14 The sunmp jet ceased operating in 1979, and dud to inaccessibility, was not replaced. Because of the
15 placement of the IA, IB, and 2A Racks, inspection of the status of the collection trench and sump is not
16 possible. However, the cell was.designed to have a sump alarm that armunciates if excess liquid
17 accumulates. No documentation was found that the sump alarm was ever turned off or otherwise made
18 inoperable. The sunp alarm is designed to fbnction through monitoring pressure differences caused by
19 increases in the liquid level present in the sump. Differential pressure transmitters located in the second
20 floor gallery grea are serviced routinely to ensure working order. The alarm is set to indicate the presence
21 of liquid at apre-set level (typically 25 centimeters to 5 centimeters of liquid). Therefore, it is possible to
22 have liquid present in the sump below the setpoint of the instrumentation while the alarm is operational.
23
24 The processing activities in B-Cell included some high temperature processing steps that could have
25 allowed some process effluents to be consecutively transported to the relatively cool ceiling and be
26 condensed. Although the down draft design of the in-cell ventilation was expected to mininize this effect,
27 the inlet air ducts in the ceiling did not coincide with the position of the underlying high temperature
28 equipment enough to be totally effective.
29
30 B-Cell is lined with 0.32-centimeter stainless steel. The cell has a solid foundation, is protected from the
31 environment, is ventilated, and the instruments and accessible components are chocked daily. Air is drawn
32 through cell wall penetrations and ceiling ventilation inlets. Cell pressure is maintained lower than the
33 surrounding galleries to prevent the migration of contamination. Exhaust air passes through at least two
34 stages of HEPA filtration before exiting through an EPA/WDOH point source emission unit (stack).
35
36 Alarms and instrumentation are maintained through a periodic preventative maintenance recall system in
37 addition to corrective actions initiated during operator rounds and operations. In-cell liquid alarms and
38 instrumentation are designed to function through monitoring pressure differences caused by increases in
39 the liquid level in the sump or vessel.
40
41 The B-Cell liner was installed at the titne of construction of the REC hot cells. The liner was constructed
42 with 0.32-centimeter stainless steel plate, seam welded, and covers the floor and 8.2 meters up the walls,
43 At the top, the concrete wall was slotted and the liner plate was folded and epoxyed in place infthe slot to..
44 form a waterproof flashing to prevent liquid from entering behind the liner. The remaining walls and
45 ceiling are painted concrete. The B-Cell liner has 89 engineered penetrations located at a minimum height
46 of I meter and maximum height of 8 meters. The hot cells were designed and constructed as a primary
47 &mnutaiin ittificture for highly raditi&ve i.'aste (liquid and sludge). There Was no inhtgrity assesiment
48 documentation available for the original welds, nor was a periodic nondestructive examination program for
49 determining the integrity of the liners. In addition, the floor liner could not be inspected because it was
50 covered by the large process racks and dirt/debris.
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1
2 It should be noted that as designed, the stainless steel liner ran up the wall to the concrete ledges that hold
3 the crane rails. Angle iron 'flashing'was installed at thejunction between the crane rails and the top of the
4 stainless liner. The flashing is sealed and bolted in place. This flashing completes the effective seal of the
5 cull, and prevents decontamination solutions or deluge water from running between the concrete wall and
6 the stainless steel liner.
7
8 2.3.2.2 Closure Unit Components

9 The components requiring closure in B-Cell are the stainless steel liner and surrounding concrete
10 (Table 2-1). The excess in-cell equipment and dispersible debris (including all mixed waste) are being
11 removed in accordance with the M-8942 Milestone, B-Cell cleanout is an ongoingproject, which is
12 detailed in Chapter 3.0, Section 3.3.2.
13
14 2.3.1-3 C-Cell Description

15 C-Cell is located directly below D-Cell in the south leg of the REC T (Figures 2-3 and 2-4. The floor of
16 the cell is at the first floor building level. The C-Cell is 5.9 meters long, 3.7 meters wide, and 4.6.meters
17 high. The floor is lined with 0.32-cenineter-stainless steel plate welded at the seams. Under the floor
18 plate is a 15-centimeter-thick slab of concrete and under the concrete floor is a crawl space and packed
19 native soil The cell, is adjoined to tie north by the airlock. The cell access is provided by a door to the
20 airlock. Shielding walls are constructed of 1.2-meter-thick high-density concrete. Normal services into
21 C-Cell include electricity, water, and compressed air.
22
23 C-Cell is adjacent to and south of the REC airlock (Room 135). Access into C-Cell is via the Airlock
24 through two openings. A pass-through is capable of handling articles up to 46 centimeters wide and.
25 46 centimeters high. It is equipped with hinged 15-centirmeter.thick steel arid lead shielding doors on the
26 inside and outside surfaces ofthe cell wall. Larger articles, rp to 1.8 meters wide by 2.4 meters high, can
27 be moved through the C-Cell shield door. In addition, articles can be introduced to, but not removed from
28 C-Cell through a small 10;2-centimeter diameter pass-through in the front facing wall. A removable block
29 (0.9 n by 1.2 m) is located in the C-Cell ceiling to allow transfers between C-Cell and D-Cell. C-Cell was
30 designed to be a multipurpose cell for laboratory and engineering scale radiocheinical experimentation.
31
32 Two leaded-glass, oil-filled shielding windows provide visual access into the cell. Associated with each
33 window is a pair of remote/mechanical rnanipulators that provide remote-handling capability in the cell
34 The C-Cell also is equipped with a 1LS-metric-ton remote-operated bridge crane and a power-essisted
35 robotic manipulator.
36
37 Cell lighting consists of mercury, apor lighting lamps. These fixtures are positioned along the wall above
38 the cell windows.
39
40 The following equipment is known to be in C-Cell:
41
42 * Shdg pretreatnent system (cnrrentlyoperatignal)
43 i Anmetal ld down ladder
44 1 L8-metric-ton bridge crane (dedicated to C-Cell)
45 - Camera
46 - Pneumatic arn
47 - Periscope
48 * Hand tools
49 o A work table.
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2 23.13.1 Construction and Operational Detal.

3 C-Cell is constructed of concrete. The ceiling is 0.9-meters-thick concrete with one removable block
4 0.9-meter by 1.2-meter, located on the north side of the cell to allow transfer of equipment from D-Cell,
5 The short east and west walls are normal-density concrete varying in thickness from 1.4 meters to
6 L8 meters thick The north wall is of 1.4-meters-thick normal-density concrete. The south wall is of
7 1.2-meters-thick high-density concrete, The floor is of 0.61-meter-thick high-density concrete. Process
8 lines are embedded in the concrete floor. The interior C-Cell floor is lined with stainless steel seam welded
9 plate; interior walls also are lined from floor to ceiling with stainless steel seam welded plate. The exterior

10 walls are painted concrte. C-Cell is equipped wit one sump located in the southwest corner of the cell.
11 A collection trench runs along the south wall of the cell. The floor of the cell is sloped to the samp; Li
12 1995, the sump was sealed closed by welding a stainless steel plate to the floor. The collection trench is
13 sill functionaL
14
15 C-Cell has a solid foundation, is protected from the environment is ventilated, and the instruments and
16 accessible components are checked daily. Air is drawn through cell wall penetrations and ventilation
17 inlets. Cell pressure is maintained lower than the surrounding galleries to prevent the ntigration of
1 contamination. Exhaust air passes through at least two stages of HEPA filtration before exiting through an
19 EPA/WDOH, regulated point source emission unit (stack). A ventilation crawl space with a packed native
20 dirt floor under the C-Cell floor slab allows routirig of the airlock exhaust plenums to the first stage of
21 HEPA filtration.
22
23 In addition, service piping manifolds are located on the east and west walls of the cell. The manifolds
24 consist of flanges or block connectors attached to piping that is embedded in the concrete wail. The piping
25 consists of steam, water, and vacuum lines.. Additionally, extra service lines are present that can provide
26 interconnection to other REC Cells for the transfer of solutions. All of these lines, as well as lines
27 servicing D-Cell, are embedded in the concrete walls and floor of the cell.
28
29 Alarms and instnunentation are maintained through a periodic preventative maintenance recall system in
30 addition to corrective actions initiated during operator rounds and operations.
31
32 The C-Cell liner was installed at the time of construction of the REC hot cells. The liner was constructed
33 with 0.32-centimeter-thick stainless steel plate, seam welded, and covers the floor, walls, and ceiling. The
34 ceiling has a 0.9-meter by 1.2-meter removable block to allow transfer of equipment into The cell using the
35 D-Cell crane. The C-Cell liner has 21 engineered penetrations located at a minimum height of 1 meter and
36 maximum height of 4 meters. The hot cells were designed and constructed as a primary containment
37 structure for highly radioactive waste (liquid and sludge). There was no integrity assessment
38 documentation available for the original welds, nor was there a periodic nondestructive examination
39 program to determine the integrity of the liners.
40
41 2.3.1.3.2 Closure Unit Components

42 As shown in Table 2.1, there are no components within C-Cell requiring closure,
43
44 2.3.1.4 D-Cell Description

45 D'CcU isiocated directly above C-Cell in he south end of the RECT (Figures 2-5 and 2-7y; The fl'ofbf
46 the cell is between the first and second floor levels, D-Cell is 6.1 meters long, 3.7 meters wide, and
47 4.9 meters high. The floor is lined with 0.32-centimeter-thick stainless steel, and the walls are lined with
48 mild steel. The cell is adjoined by the airlock and by the second floor service gallery on the south side.
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I There is a door between the cell and the airlock, Walls are constructed of 1.4-meter-thick nornial -density
2 concrete and uses other shielding materials (i.e., steel) to protett personnel from the radiation sources in
3 the cell. Normal services into D-Cell include electricity, water, and compressed air. Services are provided
4 through embedded piping in the east and west walls of the cell. Piping also includes unused service lines
5 that can be used to provide connection to other REC Cells for the transfer of solutions or small process
6 ventilation.
7
8 D-Cell is located adjacent to and south of the RKC airlock. D-Cell is situated directly above the C-Cell
9 with a 0.6-meter-thick floor slab in between. A removable block in the floor allows egress to C-Cell

10 below. Access into the D-Cell is throuigh a swinging shield door located in the airlock on the schth wall or
11 through a transfer port that provided an airlock for a glovebox originally installed in the D-Cell gallery
12 area. A snall 7.6-centimeter pass-through port is available for transfers of materials into or out of the cell.
13 A pass-ahrough penetration that was never used, is present in the west wall of the cell. The penetration is
14 shielded with concrete bricks and covered with a steel access plate on the gallery side of the wall.
15
16 D-Cell is similar to the other REC cells and has two shielding windows, four remote/mechanical
17 maipulators, a renimoteviewing periscope, and closed-circuit television. D-Cell shares a 4.5-imetric-ton
18 adjacent to each remote operated bridge orane with the airlock and A-Cell. D-Cell lighting consists of a
19. m-erury vapor lamps installed at each window on the cell interior. D-Cell has a sump in the southwest
20 comer of the cell. There is no documentation of any process upset that resulted in the accumulation of
21 liquids in the sump.
22
23 In addition to the SNF, HLV filters, and ion exchange columns, the following equipment is known to be in
24 D-Cel:
25
26 a HLV skids I and 2
27 * HLV skid spreader bar
28 * 'Two spent fuel storage containers with full length and segmented fuel sections
29 P A lead cave containing two balances
30 a One cell periscope
31 * Mark 42 sample fnes
32 - One wall-mounted power-assisted robotic manipulator
33 * Two 19-liter buckets ofnonregulated waste
34 , Miscellaneous hand tools, electrical cords, electrical junction box, impact wrench, empty tubing and
35 piping, wire and nylon slings, and lifting hooks
36 - One mini-grout container with waste (nonregulatd)
37 * 38 empty lengths of 4.3-meter-long tubing designed to contain spent fuel rod segments.
38
39 D-Cell is used primarily for engineering development work involving highly radioactive materials and
40 waste. D-CeIl currently contains some contaminated process equipment.
41
42 2.3.1.4.1 Construction and Operational Detail

4, fi.-elis consuoed of conr-et. The short eastand west walls are contacted of 1.7-meter-hic k
44 normal-density concrete. The west wall has a 'soft ptug' area 0.76 meters wide by 0.91 meters high that is
45 shielded with concrete bricks, and covered with a steel access plate on the gallery side. The north wall is
46 .constructed of J-A -meter-thick normal-density concrete. T-he long south wall is constructed of, . -
47 1.2Z-metcr-thick high-density concrete. The floor is constructed of 0.91-meter-thick high-density concrete,
48 An equipment access hatch 0.91-meters by 1.22-meters is present on the north side of the cell floor. The
49 batch allows transfer of equipment to C-Cell using the D-Cell crane. The interior D-Cell floor is lined with
50 stainless steel. The D-Cell interior walls are lined from the floor to ceiling with mild (carbon) steel with
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I welded seams. The wall liner is seam welded to the floor liner about 5.08 centimeters above the floor,
2 The mild steel liner is epoxy-scaled to the concrete wall at the crane rail height.
3
4 The floor is sloped towards a sump provided with leak detection, liquid level indication instnunentation,
5 and steamjets for removing accumulated liquid. D-Cell is protected from the environment, is ventilated,
6 and the instruments and accessible components are checked daily, Air is drawn through cell wall
7 penetrations and ventilation inlets. Cell pressure is maintained lower than the surrounding galleries to
8 prevent the migration of contamination. Exhaust air passes through at least two stages of HEPA filtration
9 before exiting through an EPA/WDOH point source emission unit (stack).

10
11 Alarms and instrumentation are maintained through a periodic preventative maintenance recall system, in
12 addition to corrective actions initiated during operator rounds and operations.
13
14 The D-Cell liner was installed at the time of constmetion of the REC hot-cells. The liner was constructed
15 with 0.32-centimeter-thick stainless steel plate, seam welded, and covers the floor. The walls are lined to
16 the ceiling with mild (carbon) steel welded at the satns. The walls are painted. The ceiling is painted
17 concrete. The D-Cell Liner has 21 engineered penetrations-locarted at a minimum height of 1 meter and
IS maximum height of 4 meters. Although the hot cells were designed and constructed as a primary
19 containment structure for highly radioactive waste (liqui d and sludge), there was no integrity assessment
20 documented in evaluation of the original welds, nor was there a periodic nondestructive examination
21 program for determining the integrity of the liners.
22
23 2.3.1.4.2 Closure Unit Components

24 As shown in Table 2.1, the components requiring closure in Dl-Cell are the removal of the installed
25 equipment associated with the storage mid treatment of waste materials from the HLV tanks (Chapter 3.0,
26 Section 3.3,9), followed by visual inspection of the stainless steel liner and surrounding concrete. The
27 removal of this equipment will be performed in accordance with Chapter 7.0, Section 7.1.4. It is
28 anticipated that this equipment will be used to support liquid waste processing of decontamination
29 solutions generated during deactivation activities.
30
31 2.3.1.5 AirlockDescription

32 The REC airlock is used primerily as a transition area for transfer of material and equipment into and out
33 of the adjoining cells. Cask transfers between the airlock and-the cask handling area are performed using a
34 powered cask dolly.
35
36 The airlock is located at the junction of the arms of the REC T(Figure 2-7) and is 6.7 meters long,
37 6.6 meters wide, and 10 meters high. The flor and the walls up to 8.2 meters high are lined with stainless
38 steel plate welded at the seams. The airlock adjoins A-Cell (north), B-Cell (west), and CzCell/D-Cfll
39 (south), and the cask handling area (east). Access to these areas is via large steel doors equipped with
40 interlocks to prevent nuintended opening. The airlock is equipped with cranes that foilitate remote
41 installation, maintenance, and operation of equipment Shielding walls are constrcted of 1.4-meter-thick
42. normal-density concrete.
43
44 Access to the REC airlock is through two swinging doors, hung orie bove the other, sharing a single
45 opening to the cask handling arom The doors are constructed of stepped steel that is at least 0.3 meters

"46~. iui'k; Ti weF ibr hiiis 30-coritincther-ilire lead-tiaii shialnihwind6W Large pneumatic cyliiders
*47 provide the driving force to open and close the doors. The doors we not specifically fire-rated. However,
48 because of the thiciness and fire resistance, the doors will help limit the spread of fire into adjoining areas.
49
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1 One lead-glass, oil-filled shielding window is located in the cast wall of the airlock. Associated with the
2 window is a pair of remote/mechanical manipulators that provide remote access into the airlock.
3
4 Penetrations into the airlock include a cask access port, ventilation duct, manipulator sleeves, and eletrical
5 cables These services are not completely sealed but rely on the negative pressure in the airlock to limit
6 escape of contamination. Under nonnal operating conditions, the pressure differential between'the interior
7 and exterior of the aitlock creates a constant sweep of air from the cask handling area through the
8 penetrations into the airlock, thereby maintaining contamination control.
9

10 Mercry vapor and incandescent lights are installed in the airlock. The types of portable firnishings stored
II in the airlock include several large tables and a ladder that leads to the service platform.
12
13 2.3.141 Construction and Operational Detail

14 The airlock is constructed of concrete. The interior airlock floor is lined with stainless steel. The-floor
15 outside the airlock (i.e., the cask handling area floor) is painted concrete. The airlock interior walls are
16 lined from the floor up to 8.2 meters wht stainless steel. The remainder of the walls and the ceiling are
17 painted concrete,
18
19 The REC airlock also is equipped with the following items.
20
21 * One, 0.680-metric-ton remote-operated jib crane with a camera mounted on the boom
22 & Two remotely-operated 4. 5-metric-ton bridge arics that also serve A- and D-Cells
23 * A material and equinment transfer system that includes an electric tugger, dollies, and nine sections of
24 track
25 - Several work tables
26 * The pipe trench pump.
27
28 The airlock is lined with 0.32-centimeter stainless steel. The floors are sloped toward the pipe trench. The
29 airlock has a solid foundation is protected from the environment, is ventilated, and the instruments and
30 accessible components are inspected daily. Air is drawn through cell wall penetrations and ventilation
31 inlets. Airlock pressure is maintained lowerthan the surrounding galleries to prevent the migration of
32 contamination. Exhaust air passes throagh at least two stages of HEPA filtration before exiting thirouig an
33 EPAVW'DOU regulated point source emission unit (stack), A crawl space with a packed native dirt floor
34 located under the concrete floor of the aitlock allows routing of the airlock exhanst plenurns to the first
35 stage of HEPA filtration. The area is used to provide for chaseways for ventilation supply/exhausts from
36 the hot cells and process and waste transfer lines. No waste management activities have taken place in this
37 area.
38
39 Alarms and instrumentation are maintained through a periodic preventative maintenance recall system in
40 addition to corrective actions initiated during operator rounds and operations.
41
42 The airlock liner was installed at the timne of construction of the REC hot-cells. The liner was constructed
43- - with -0.32-centimeterstainless-teel plate, seam welded, and covers the floor and-.2 meters up the walls
44 The remaining walls and ceiling are painted concrete. The ceiling is painted concrete. Although the REC
45 was designed and constructed as a primary containment st-ucture for highly radioactive waste (liquid and
46 sludge), thtrb Was no integrity assessment documentation evaluating-the original weldszor was there a
47 yierhilic nondestructive examination program for determining the integrity of the Hners. Despite this, there
48 was no indication of corrosion or unplanned penetrations of the airlock liner noticed during the-recent cell
49 work to remotely remove high-heat source vitrified containers.
50
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1 23.1,5.2 Closure Unit Components

2 As shown in Table 2.1, the components requiring closure will be those that isolate piping associated with
3 the HLVJLLV tanks that are beneath the airlock The removal of equipment and the deactivation of the
4 airlock will be perfonned in acoordano with the 324 Building deactivation plan.
S
6 2.3.1.6 Pipe Trench

7 The pipe trench was used to make utility process, and waste handling connections between the cells and
8 the HLV tanks. The pipe trench is located under the floor of the REC airlock just in front of the B-Cell
9 door. The pipe trench is 1.3 meters wide, 6.4 meters long, and varies in depth from approximately

10 1.8 meters on the north end to 1.6 meters on the south end. Process and waste handling piping rmns
II between the pipe trench and the HLV tanks, LLV tanks, and B-Cell.
12
13 The pipe trench also was designed to collect water used for decontamination in the REC airlock The pipe
14 trench was equipped with a steam jet that enabled solutions collected in the trench to be transferred to LLV
15 tank 102, but the jet ceased functioning in 1985. Since that time, collected waterbas been managed by
16 monitoring the pipe trench level, and by curtailing use of water in the airlock if levels reach an
17 administrative control level Alternatively, a pump has been conrcoted to tubing running into the pipe
18 trench. The outlet for the pump is connected to a line that passes through a shield plug in the airlock into
19 BCell.
20
21 The pipe trench can be accessed by removing five 60-centimeter-thick cover blocks using B-Cell's
22 9.1-metric-ton bridge crane. The pipe trench is used to make process connections for the radioactive
23 liquids being handled by the cells and the vaults. Examples of the connections include transfer lines to and
24 from the vaults, lines to the loadout station, and lines to B-Coll. Also, various utility connections
25 (chemical addition lines, air lines, and steam lines) can be made in the pipe trench. Additional information
26 art the overall piping system is given in Section 2.3.3.
27
28 2.3.1.6.1 Construction and Operational Detail

29 The pipe trench is lined with 0.32m stainless steel plate. The pipe trench-contains approximately
30 7.6 meters of 12-mil1imeter pipe, approximately 210 meters of 2.5-centinter pipe, approximately 46 meters
31 of 5.08-centimeter pipe, and approximately 29 meters of 7.6-centimeter pipe. In the mid 1970s, a triple
32 encased inter-building transfer line (transfer piping with two outer pipe contaimnents) was installed in the
33 pipe trench to transfer spent fuel dissolved in nitric acid to the 325 Building and to return the processed
34 solution to the 324 Building (refer to Chapter 3.0, Section 3.1.2.3).
35
36 2.3.1.6.2 Closure Unit Components

37 As shown in Table 2.1, the comptonents requiring closure will be those that isolate piping associated with
38 the HLV tanks. Note: To determine if additional closure activities are required, the pipe trench liner will
39 be inspected on removal of the piping and drip pans.
40.........
41 2.L7 Other Radiochemical Engineering Cell Components

42 Two other components of the REC are closure concerns. These are the pass-through ports and the
43 cubicles-
44-
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1 2..L731 Pass-through Ports

2 Pass-through ports are holes in theihot cell walls (ranging from 10 to 38 centimeters in diameter) that are
3 used to pass items into the hot cells. The smaller ports generally are equipped with 'split plugs, which
4 have shielding on the bottom for half of one plug and on the top half for the other half of the plug. This
5 allows hoses and cards to be placed through the wall into the hot cell. The larger ports generally are
6 equipped with shielding doors and are used to pass objects, such as tools or equipment, into (and possibly
7 out of) the cell. There are no closure components requiring closure associated with the pass-through ports.
8
9 2.3.1.7.2 Cell Cubicles

10 Cell cubicles are located in the walls of A-Cell and B-Cell The cubicles.consist of a 10O.-centimeter-thick
11 steel shielding door that opens into a small area in the wall. The cubicles do not penetrate The cell walls.
12 The cubicle areas are used for making process connections (e.g., for steam, air, water, chemical addition)
13 into the cells.
14
15 Eight cubicles are associated with A-Cell and B-Cell, Cubicles A-1I and A-12 are located on the first
16 floor of the A-Cell gallery. Cubicles A-21 and A-22 are located on the second floor, Cubicles A-31 and
17 A-32 are located on the third floor. Cubicles B-12 and B-14 are located on the first floor B-Cell gallery,
Is west wall (Figure 2-7). As discussed in Section 2.33, the only components associated with the eight
19 cubicles requiring closure are those associated with the isolation of the HLV tanks piping.
20
21
22 2.3.2 Description of High-Level Vault and Low-Level Vault

23 Two shielded underground vaults (IV and LLV) are in the 324 Building (Figures 2-1, 2-6, and 2-9).
24 These vaults are equipped with tanks for temporary storage of liquids. Each vault contains four stainless
25 steel tanks. These tanks have been used as temporary holding tanks for feed solutions, feedstock tanks for
26 process solutions or collection tanks for effluents from project activities. The ILV and LLV tanks have
27 been used to store mixed waste solutions.
28
29 2.3.2.1 High-Level Vault and High-Level Vault Tanks Description

30 The HMV is a rectangular concrete vault set under the floor ofthe cask handling area. The HLV is
31 6.4 meters long, 4.0 meters wide, and 4.4 meters deep, and is oriented in an east/west direction. The west
32 end of the vault (the end closest to the REC cells) has a ledge approximately 1.4 meters high that enlarges
33 the upper level of the HLV to 8.2 metem long.
34
35 The HLV contains four stainless steel tanks (104, 105 106, and 107) (Figures 2-1, 2-6, 2-9, 2-10, 2-11,
36 and 2-12). Tank 104 and Tank 105 are on the lower level, with Tank 104 being the eastern-most tank.
37 Tanks 106 and 107 sit on the ledge, with Tank 107 being the northem-most tank. The smallest tank has a
38 capacity of approximately 1,700 liters and the largest tank has a capacity of approximately 19,000 liters.
39
40 . ch tank is a cylinder with a Jlat top.and sloped bottom (except for Tank 107, which has a concave
41 bottom) and a stainless-steel cooling jacket, although the cooling system has been deactivated. The HLV
42 tanks are fitted with bubbler tubes with differential pressure transducers for measuring liquid level, specific
43 gravity, and static pressure and with thennocouples for measuring tomperature. Intrumient readings are
44- logged each normal working day Thecanks also are equipped with high--liquid level and higlitempermtare
45 alarms, except Tank 10 6, which does not have an operational high-liquid level alarm. Because the
46 stainless-steel cooling jackets are not being used, air now fills the space between each tank and its jacket.
47 The head space in each tank is operated at slightly negative pressure, is vented through a common
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1 ventilation system that pulls air and tank vapors through two banks of HEA filters located in Room 11,
2 and is discharged to the main 324 Building stack.
3
4 When the HLV tanks were installed in 1964, the following design features were included to provide
5 protection against releases of waste to the environment: corrosion-resistant stainless steel tanks and piping;
6 welded pipe connections; tanks with top-entering penetrations only; secondary containment around tanks
7 and piping; and instruments to control the fill level of the tanks and to detect leaks.
8
9 2.3,2.11 Construction and Operational Detail

10 The HLV is constructed of concrete and is lined with a welded 0.32-centimeter stainless steel plate over
II the floor, ledge, and partially up the wa3l. The plate, which provides secondary containment, covers the
12 floor and extends 1.1 meters up the walls. The stainless steel plate also covers the floor of the ledge and
13 extends 15.2 centimeters up the walls above the ledge. The floor is sloped in the shortest direction toward
14 a trench located along the north wall. The trench, in tur, slopes from both ends of the HLV toward the
15 middle where a 0.6-meter x 0.6-mieterx 0.6-meter sUmp is located. The sump is equipped with a liquid
16 sensing alarm and a stearmjet to transfer liquids to Tank 104. The alarmset-point is maintained between
17 2.5 and 5.1 centimeters of liquid. The liquid-level instrumentation records levels down to zero. (Waste
18 generation and management activities are addressed in more detail in Chapters 3.0 and 4.0.)
19
20 The HLV is covered by concrete 1.8 meters thick. The concrete shields against radiation to niimize
21 exposure to personnel outside of the El . The RLV can be accessed from above by removal of the cover
22 blocks, which cover about 40 percent of the vault floor area. Beneath the concrete cover blocks are
23 removable steel plate ventilation barriers.
24
25 There has been no integrity assessment perforned for the purpose of complying with WAC 173-303. The
26 presence of high-activity radioactive material made the physical performance of an acceptable assessment
27 unreasonably difficult. However, all of the available data required to assess the integrity of the unit have
28 been evaluated and addressed in this closure document, Design standards, dangerous characteristics of
29 material handled in tanks and cells, the age andhistory of the tanks in the vaults, and the results of
30 construction testing of the tanks and piping are addressed.
31
32 Secondary containment is provided for all tank systems, The tank systems are housed in concrete vaults
33 lined with seal welded 0.32-centimeter stainless steel plate. Capacities of the lined sections of the vaults
34 are greater than that of the largest tank. The vaults are situated below grade and surrounded by packed
35 native soil, providing a solid foundation. The vault floors are sloped toward a sump provided with leak
36 detection, liquid-level indication instrumentation, and steam jets for removing accumulated liquid. The
37 vaults are housed completely within the confines of the 324 Building so the vaults are protected from
38 run-on and precipitation. The tanks, vaults, and cells are all ventilated to prevent the accumulation of
39 hydrogen produced from the exposure of aqueous liquids to high-level ionizing radiation. Inaccessible
40 ancillary piping is designed with jacketing where piping is imbedded in concrete or secondary
41 containment. Accessible ancillary piping is subject to daily inspection.
42
43 . Liquid transfers.are accomplished using leak proof steam jets, vacuum transfer, or gravity flow. Transfer
44 stations are-supplied with metering equipment and tank volume indicators to prevent overflow. Tanks also
45 are equipped with high-liquid level and high-tempensture alarms, except Tank 106. Tank 106 had a high
46 liquid alarm; however, it has failed and has not been repaired because of the high radiation field preventing
47 dtbedss Tank ahd secondfydontaihment alarms- annuiriffte bbth visibfy and indiblyi R66ii 310 .
48 (process control room) and the lobby. In addition, an audible alarm sounds in all galleries and the power
49 operator's office to alert personnel if any monitored alarm point is exceeded.
50
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I Operating procedures requiring the inspection and documentation of tank systems and monitoring
2 instrmmerttation have existed and evolved since the facility was opened. Currently, operator rounds are
3 perforned daily. The operator records instument readings, inspects equipment for proper function and
4 alignment, and notifies supervision to initiate corrective action in the event of equipment failure or
5 out-of-specification instmnent reading. Operators also are directed to look for abnormal conditions (e.g,
6 leaks, fire hazards, plugged drains) and to initiate the appropriate corrective actions.
.7
8 Alanns and instrumentation are maintained through a periodic preventative maintenance recall system in
9 addition to corrective actions initiated during operator rounds and operations. Vault liquid alarmns and

10 iristrumentation are designed to function through monitoring pressure diffexenzes caused by increases in
I I the liquid level in th& sump or vessel. Differential pressure zransmittem located in the second floor gallery
12 area routinely are serviced to ensure transmitters are in working order.
13
14 Tanks 105 and 106 were constructed in the early 1940's for a 200 Areas facility that was never constructed.
15 In 1950, these tanks were transferred to the 300 Area and installed in the 321 Building. Tank 104 was
16 constructed in 1954 and installed in the 321 Building as well. These tanks were removed from the
17 321 Building in 1958. From 1950 through 1958, the 321 Building was used for testing Plutonium and
IS Uranium Extraction (PUREX) flow sheet modifications. Modifications of tbe tanks for use in the
19 324 Building vaults consisted of removing and patching bottom drains and side penetrations, adding
20 penetrations in the lids for additional piping and instrumentation, and modifying the tank support legs to
21 confbrin to the pitch of vault floors. The tank support legs are constructed of type 304-L stainless steel,
22 welded in place. Tank 107 was built specifically for the 324 Building. The weld specifications for the
23 tanks are Hanford Standard Specification HWS-4924-S. The radiograph specification is 1WS-8227. The
24 radiography and welding specification numbers and references to leak tests were obtained from notes on
25 the as-built drawings. Although test results are unavailable, nonconformance to these standards typically
26- would be noted on the as-built drawings. These drawings were approved by the cognizant engineer at the
27 time of installation. Subsequent to testing, the tanks were accepted and placed into operation.
28
29 The four FILV tanks are interconnected with piping. These tanks are also connected to various other
30 locations in the REC cells, as shown in Table 2-2. Specific design details and ancillary equipment are
31. described in the following sections,
32
33 The HLV tanks have been rinsed, along with their associated piping as described in Chapter 3.0,
34 Section 3.3.9. Dose rates in the HLV have been estimated at 60 Rhr due to residue in the tanks. In 1996,
35 fhe HLV and LLV tanks were emptied and the HLV tanks were flushed to satisfy Tri-Party Agreement
36 milestone M-89-0 1.
37
38 2.3.2.L1.I Tank 104

39 Tank 104 was built in 1954 and was originally installed in the 321 Building. Tank 104 is 2.7 meters in
40 diameter by 2.7 meters hgh, has a capacity of 15,000 litdrs, and is constructed of 1.27-centimeter-thick
41 Type 304-L stainless stoel The outer acoling watcrjacket is of 0.48-centineter Type 304-L stainless steel.
42 Tank 104 rests on 18 304.L stainless steel legs arranged in two concentric circles. Jb 1964, the tank was
43.. modified for use in the HLV and moved to its present location. As part-of the modification, all of the - -
44 circumferential and long-seam welds were radiographed to ensure the inlegrity of the tank. Additionally,

- 45 the tank was leak tested by filling the tank with water, and the cooling jacket hydrostatically was tested to
46 138 Idlopascals gauge,
47
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1 2.32.1.1.2 Tank 105

2 Tank 105 was built in 1943, and was installed in the 321 Building around 1950. Tank 105 is 2,9 meters in
3 diameter and 2.7 meters high, and has a design capacity of 19,000 liters. The tank is constructed of
A 127-centimeter-thick type 309 (25Cr-12Ni) Columbiurn austenitic stabilized stainless steel. The tank also
5 has a 0,48-centimeter-thick outer jacket constructed of Type IS-8 Colunium austenitio stainless steel.
6 Tank 105 rests on 18 304-L stainless steel legs ainanged in two concentric circles. In a manner similar to
'7 Tank 104, Tank 105 was modified for use in the ELV and moved to its present location in 1964. At that
8 time, all of the circunforential-stall and long-seam welds were radiographed; the tank was leak tested by
9 filling the tank with water; and the cooling jacket hydrostatically was tested at 137.9 kilopascals gauge.

10
11 2.312.13 Tank 106

12 Tank 106, constructed in 1944,is 1.2 meters in diameter.(including the cooling jacket) by 1.5 meters high
13 and has a capacity of 1,700 liters. Tank 106 rests on the ledge beside Tank 107 and is supported by three
14 type 304-L stainless steel legs. The tank walls and bottom are made of 0.64-centimeter type 309 (25-12)
15 Columbium austentic stabilized stainless steel plate; the cooling jacket is made of 0,48-centimeter
16 type 18-8 Columbium austenitic stabilized stainless steel; and the roof is made of 0.95-centimeter
17 type 25-12 Columbium austenitic stabilized stainless steL
18
19 2.32.1.14 Tank 107

20 Tank 107 is made of 0.64-centimeter-titck type 304-L stainless steel and was subjected to radiography and
21 dye-penetration testing of the welds when built in 1963. This tank also has a 0.48-centimeter-thick outer
22 jfcket of type 304-L stainless steeL Tank 107 is supported by three Type 304-L stainless steel legs and
23 rests on the ledge beside Tank 106. Tank 107 is 1.7 meters in diameter (including the cooling jacket) by
24 1.8 meters high and has a capacity of3,600 liters. The tank cooling jacket extends 14 meters above the
25 base ofthe tank. Tank 107 also has an agitatorinstalled through a flange on the top of the tank.
26
27 2.3.2.12 Closure Unit Components

28 As shown in Table 2.1, the components requiring closure are the four HLV tanks, the associated piping,
29 the vault liner and potentially the surrounding concrete (in the event of liner breach).
30
31 2.3.2 Low-Level Vault and Low-Level Vault Tanks Description

32 The L1V is a rectangular concrete vault set under the floor of Room 147. Room 147 is used for repair of
33 radioactively contaminated equipment. The vault is 8.7 meters long, 4.0 meters wide, and 5.6 meters deep,
34 and is oriented in a north/south directior. The vault is lined with 0.32-centimeter stainless steel plate over
35 the floor and L2 meters up the wall. The floor is sloped from both ends to the middle and to the west and
36 has a sump in the middle of the vault along the west wall, The trench slopes from both ends toward the
37 0.6-meter by 0.6-meter by 0.3-meter sump. The sumnp is equipped with liquid sensing alarms and a steam
3 jet siphon that discharges liquids to tank 102. The alarm setpoint is set at 2.5 to 5.1 centimeters of liquid.

40 The vault is covered by cover blocks (0.6-meter thick concrete) that reveal approximately 40 percent of the
41 vault when removed from above, Beneath the cover blocks are removable steel plate ventilation barriers.
42 The LLV is connected via a short tunnel to the HLV neat the top of the vaults in the southern
43 .interconnecting waiL Thevaults sharelhe same air space, which is vented to the low pressuti sideif the -

44 A-frame air filter bank from the HLV
45
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1 The EIV contains four stainless steel tanks (Tanks 101, 102, 103, and 108) (Figures 2-1, 2-6, 2-9, and
2 2413). All taiks are stainless steel with cooling jackets to enable circumferetial heating and cooling of the
3 tanks. The tank tops are flat and the tank bottoms are sloped, Tanks are vented through two HEPA filters
4 located in Room 11 then flow into the main building exhaust.
.5

S 6 The tanks rest on 18 pads placed in two concentric circles about the longitudinal axis of the tank and one
7 in the center.

* 8*
9 2.3.2.2.1 Construction and Operational Detail

10 The four tanks in the LLV were built in 1943, and subsequently were modified in 1963 for use in the LLV.
11 A of the circumferential-stall and long-seam welds were radiographed following modification.
12 Additionally, the tanks were leak tested by filling with water after the modifications were completed. As
13 are the HLV tanks, the LLV tanks are fitted with bubbler tubes with differential pressure tramsducers for
14 measuring liquid level, specific gravity, and static pressure and with thermocouples for measuring
15 temperature. Instrument readings are logged each normal working day. Tank I02is equipped with a
16 liquid level alarm; no liquid level alarms are installed on the other tanks.
17
1 Tanks 101, 102, 103, and 108 were constructed in the early 1940s for use in a facility in the 200 Area that
19 was never constructed. In 1950, the tanks were transferred to the 300 Area and installed in the
20 321 Building. These tanks were removed from the 321 Building in 1958. From 1950 through 195S, the
21 321 Building was used for testing PUREX flow sheet modifications.
22
23 Modifications of the tanks for use in the 324 Building vaults consisted of removing and patching bottom
24 drains and side penetrations, adding penetrations in the lids for additional piping and instrumentation, and
25 modifying the tank support legs to confonn to the pitch of the vault floors. The tank support legs are
26 composed of type 304-L stainless steel, welded in place,
27
28 The weld specifications fur the tanks arc Hanford Standard Specification HWS-49Z4-S. The radiography
29 specification is HWS-8227. The radiography and welding specification numbers and references to leak
30 tests are listed as notes on as-built drawings. Although test results are unavailable, nonconformance to
31 these standards typically would be noted on as-built drawings. These drawings were approved by the
32 cognizant engineer at the time of installation.
33
34 Construction and operational details associated with LLV secondary containment, construction
35 specificationsintegrity assessments, liquid tmsfrrs, alarms and instrumentation, and routine inspection
36 and maintenance procedures are the same as those described for the HLV in Section 2.3.2.1.1.
37
38 The tanks are interconnected The tanks also are connected to other locations in the REC cels as shown in
39 Table 23.
40
41 23.2,2.1 Tank 101

42. . Tank 101 is 2.0 meters in diameter (including cooling jacket) by 4.3 meters -high and has a capacity of
43 12,500 liters. Tank 101 is constructed of 1.3-centimeters-thick Type 309 (25-12) austentic Columbiuin
44 stainless steel. The outer cooling water jacket is of 0,32-centimeter Type 18-8 austentic Columbium
45 stainless steel.

47
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1 2-.2.2.1.2 Tank 102

2 Tank 102 is 2.4 meters in diameter (including cooling jacket) by 4.3 meters high and has a capacity of
3 18,500 liters. Tank 102is construted of 1.27 centimeters ick Type 309 (2542) austentic Columbiuw
A stainless steel. The outer cooling water jacket is of 0.32 centimeter Type 18-8 austentic Columnbium
5 stainless steel.
6
7 212.2.13 Tank 103

8 Tank 103 measures 2.0 meters in diameter (including cooling jacket) by 4.3 meters high and has a capacity
9 of 12,500 liters. Tank 103 is constructed of 1.3-centimeters-thick Type 309 (25-12) austentic Columbium

10 stainless steel. The outer cooling waterjacket is of 0.32 centimeter Type 18-8 austentic Columbium
11 stainless steel.
12
13 2.3.2.2.1.4 Tank 108

14 Tank 108 is 2.0 meters in diameter (including coolingjacket) by 4.3 meters high and has a capacity of
15 12,000 liters. Tank 108 is constructed of 1.3-centimeter-thick Type 309 (25-12) austentic Colunbium
16 stainless steel. The outer cooling water jacket is of 0.32 centimeter Type 18-8 austentic Columbium
17 stainless steel.
is
19 223.2.2.2 Closure Unit Components-

20 As shown in Table 2.1, the components requiring closure are the four tanks, the associated piping, the
21 vault liner and potentially the surrounding concrete following final removal of equipment stipporting the
22 D-Cell liquid waste treatment system.
23
24 23.23 Sample Room (Room 145) Description

25 The sample room (Room 145) contains shielded sampling equipment for the HLV and LLV tanks. The
26 sanple room is a 2.7-meters x 1.8-meters x 2.6-meters metal enclosure with a concrete-shielded roof
27 located on the first floor in the northwest corner of the EDL- 146.
28-
29 23.2.3.1 Consterutdon and Operational Detail

30 Inside the sample room is a shielded stainless-steel sample collection and loadout box that has vacuum
31 sampling lines to the HLV tanks, The sample collection box has viewing ports and covers. A separate
32 Plexiglas sample collection and loadout box for the LLV tanks is located at floor level in the comer of the
33 room. Samples of all the tanks were taken in 1990. The HLV sample system was not used routinely
34 because of high dose rates associated with loadout of the samples. Although the sample collection and
35 loadout boxes are well maintained, the boxes are internally contaminated.
36
37 Z..2.3.2 Closure Unit Components

S38 - As shown in.Tablel 1J, the components requiring closure are-the isolation-of piping associated with &h.
39 HLV/LLV tanks.
40
41
42 -23t- Dffcr6Ptidicbf tli PirTnSysim

43 The piping systemwithin the 324 Building serves a varety of fuictions, with separate lines for liquid
44 transfers, tank sampling, tank venting, and sparging. The piping system also includes chemical addition
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1 lines, raw (cooling) water supply lines, raw water return to the retention process sewer, instrument air lines,
2 compressed air lines and steam lines.
3
4 2.3-3.1 General Characteristics of the Piping System.

5 The piping associated with the REC and the two vaults varies from 0.64 centimeters to 7.6 centimeters in
6 diameter and is made of stainless steel with welded joints. At the time of installation in 1964/1965, all
7 building piping was pressure tested at 21 Idlopascals and at 1,720 Idlopasmals (water and steam),
8 iespectively, and did not experience pressure loss in a 24-hour period.
9

]a Liquids ae moved using jets (siphon pumps). Unlike mechanical pumps, jets essentially are maintenance
11 free. The jets fiwction by creating a suction that draws the liquid to the desired location. The steam jets
12 can be used to move liquids between the vaults and the REC, between cells, between tanks in the vaults,
13 and between the vaults. Air jets are used to collect samples from the vault tanks.
14
15 Gravity also is used for moving the liquids. The piping that enters the vaults flows to the vault tanks by
16 gravity flow. The gravity piping system was designed with a fall of 0.52 centimeter per meter of run, This
17 slope yields a flow czpacity of 30 liters per minute for the 3.8-centimeter diameter pipe and 60 liters per
18 minute for the 5.1-centimeter diameter pipe. Instrumentation piping, vent piping, sparging piping, and
19 sampling piping have a continuous upward slope from the vault tanks to eliminate the potential for
20 siphoning in these piping systems.
21
22 Within the two vaults, the piping was constructed over the stainless steel lining and above the tanks, The
23 vault serves as secondary containment in the event a pip leak should develop, All piping originally
24 associated with the HLV system is embedded at 0.6 meters inside the concrete floor or walls. Piping added
25 to HLV Tank 106 in 1977 to support the inter-building pipeline for transfer of dissolved spent fuel is
26 sleeved inside a 30.5-centimeter diameter stainless steel pipe. Outside of the vaults, there is no specific
27 secondary containment for most of the piping system other than the structural concrete of the foor and
28 walls. Exposed concrete is painted in most cases but impermeability cannot be assured.
29
30 Piping from the HLV is routed to the pipe trench in the REC airlock. Piping is Touted from the pipe trench
31 through the structural concrete to various locations in the REC Cells, such as through shield plugs to
32 B-Cell, cubicles servicing A-Cell. and B-Cell, piping manifolds on the east and west walls of C-Cell and
33 D-Cell, various jet stations in the trucklock and cask handling area, and the loadout stall located in the
34 trucklock. The piping system was designed to offer the greatest flexibility in transferring liquids, allowing
35 liquids to be routed to any location within the REC complex depending on jumper configurations made in
36 the pipe trench, loadout stall, or cell cubicles.
37
38 2.3.3.2 Construction and Operational Detail

39 Piping frm the HLV and LLV tanks are of all-welded stainless steel construction. Pipe diameters range
40 fnro noinal 7.6 centimeters down to 1.3 centimeters, with the majority of pipes being 2.5 centimeters.
41 There are an estimated 1,676 linear meters of piping associated with the HLV and LLV systems.
42 Approximately two-thirds of this (1,117 meters) is in the HLV system wit the remainder (559 meters) in
43-.. the LEV i3steii. AITpipei IFAi tfie IitViae embedded in the concrete floor and are buried at least
44 N5 meters into the REC cell floors. Piping typically is encased in a nominal 10-centimeters diameter
45 fiberglass reinforced epoxy pipe where the piping passes through a concrete structure, For some.of the
46 _..HLV piping, a nominal 30.5-centimeter stainless steel pipe .is-used for seeondary-containment.-
47
48 Some of the piping into The REC cells is routed into a duct space underneath the REC air lock floor and
49 into the pipe trench in the REC air lock. Piping is routed from the pipe trench to various locations
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I associated with the cells, either through shield plugs into the B-Cell basement, through shield walls to
2 'cubicles' in the gallery walls of A-Cell and B-Cell, to piping manifolds in C-Cell and D-Cell, to the jet
3 station in the cask handling area, the tank level indicator station in the trucklock, or the loadout stall
4 Although this feature generally was unused, the piping system was designed to be flexible, allowing for
5 liquids to be routed to any number of locations by making different jumper connections in the REC air
6 lockpipetrench.
7
S Accessible piping and equipment is inspected during daily surveillance rounds. Deficiencies are noted and
9 corrective maintenance is initiated based on the observations from the surveillance rounds,

10
11 2-3.3.3 Closure Unit Components (Pipelines into the REC, HLV, and LLV)

12 Pipelines associated with dangerous and mixed waste transfer operations among the REC, the HLV, and
13 the LLV are closure unit components (fable 2-1). Ancillary piping and equipment to the tanks that was
14 used to distribute, meter, or control the flow of dangerous wastes per WAC 173-303-040 are included.
15 The inter-building pipeline used for the transfer of dissolved spent fuel is outside the closure boundary and
16 will be dispositioned as part of building D&D and TPA past practice processes.
17
18
19 -2.3.4 Other 324 Building Areas within the Closure Unit Boundary

20 The following four other areas are ofimportance within the closure boundary' the cask handling area, the
21 trucldock, EDL-146, and the operating galleries.
22
23 23,4.1 Cask Handling Area

24 The cask handling area is situated immediately north of the SMF cells and immediately east of the REC
25 cells. All entries into either airlock are staged from the cask handling area.
26
27 The cask handling area provides access to the manipulator repair shop (Room 147), the vault samrnle room
28 (Room 145), and the EDL-146. Cover blocks providing access to Zone 1 ventilation A-Frame HEPA
29 filters are in the southwestemn portion of the area. The cover blocks to the HLV are located approximately
30 on the north/south centerline on the north end of the roon, directly in front of the EC airlock door. An
31 abandoned wet cask transfer basin is in the floor just south of the HLV. This basin has been filled with
32 sand and has a concrete cap.
33
34 The east wall of the PEC airlock borders the cask handling arm. The window, the remote mechanical
35 manipulators, and door are accessible in the cask handling area. The airlock wall has a shielded window
36 and manipulators for the REC airlook and the shielded door to the airlock; The west wall of the cask
37 handling also has three cable reel housings (one for the B-Cell/airlook crane, one for the D-Cell crane, and
-38 one for the C-Cell crane; and a short balcony that extends out from the D-Cell operating gallery (used as an
39 observation platform and a staging area for moving equipment to and from the D-Cell operating gallery)
40 There are also various instruments and controls in the wall, The east wall of the cask handling area gives
41 access to Room 147, Room 145, and EDL-146. Room 147 and BDL-146 both have large roll-up doors as
42.W 1l is aidnieTPdb-C Mounted near theceiing is ping ior variousieices. The nort wall haslarge
43 foldout doors to the trncklock, wide rollup door near the ceiling for crane access, and a persomel door just
44 to the west of the foldout doors. The south wall has wide doors to the SMF airlock access area, and a
45. tAnd-winched-door to allow.caskhmadling area crane access to the SMF-airlock foyer area;. -..-.-..
46
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1 2.3.4.1 Construction and Operational Detail

2 The cask handling area (Figure 2-3) is 10.4 meters x 20,1 meters x 10.7 meters high. The floor of the cask,
3 handling area is concrete. The HLV is located under the floor of the cask handling area. The cask
4 handling area provides access into the airlock via a steel shield door. An overhead bridge crane
5 (27.2-metric-ton capacity main hoist and 4.5-metric-ton capacity auxiliary hoist) spans the east-west
6 dimension of the cask handling area. This crane also services the trucklock allowing heavy loads to be
7 noved from the trucklock to the SMF air lock or the REC airlock entrances.
8
9 Services contained in the cask handling area include: compressed air; vacuum; vacuum air sampling;

10 compressed gas (argon); process water; emergency shower water; high pressure stean; breathing air;
11 instmment air; acid; fire detection/suppression; telecommunications; heating, ventilation, and air
12 conditioning; alarms and monitors; and electricil service/equipment Steam, water, and compressed air are
13 included in a'jet station' in the north west corner of the room.
14
15 2.3.41.2 Closure Unit Component

16 There are no closure components within the cask handling area. However, the HLV resides immediately
17 below the area and is considered a separate area. The HLV area is described in Section 2.3.2. 1
18
19 2.3,4.2 Truckluck

20 The trucklock (Figure 2-3) is located to the north of the cask handling area. The east side ofthe room is a
21 stall where trucks are admitted into the building. This area is lower than the rest of the room by 1.5 meters,
22 providing a loading dock area on the south and north sides of where a truck would be backed into the
23 room. The southeast corner of the truck stall has a short flight of stairs and the stall has a sump. Sump
24 contents can be transferred to tank 102 in the LIV using ajet siphon. The west side of the room contains
25 the loadout stall for radioactive liquids from the bowling ball casks, discussed in the following paragraphs.
26 The trucklock shares a bridge crane with the cask handling area discussed above.
27
28 On the south wall is a cabinet containing manometers that show tank levels in the HLV tanks and the LLV
29 tanks and valves for the jet station in the southwest corner of the truckstall.
30
31 23.4.2.1 Construction and Operational Detail

32 The trucklock is 11 meters by 10.4 meters by 10.7 meters high. Trucks, trailers, and train cars that are
33 9.2 meters long or less can be accommodated. Outside access into the trucklock is via a 3.7-meter-wide by
34 3.1-meter-high vertically sliding door.
35
36 Located within the trucklock is a decontamination and cask loadout stall. The stall is a 2.1-meter-long,
37 1.5-meter-wide, and 31-meter-high steel and stainless enolosure. Large front and top doors provide access
38 to the stall. The loadout stall is a shielded enclosure for loading and unloading radioactive liquids to and
39 fram the HLV tanks and the LLV tanks. Radioactive liquids often are transported in shielded tanks
40 ('tiowling ball casks'). The loadout stall has services to enable operators to decontaminate the 'bowling
41' i c'aiks4 before all6wiig the casks to be hiipped out of the building.
42
43 The loadout stall is constructed out of steel and lead and has a stainless steel liner. The roof of the loadout
44. stall is hinged and can be pulled up-to lean against thc-west wall of the.-ldackiing-a 1ulcy andablok
45 arrangement There is also a wide access door on the north wall of the stall, with a shielded window in the
46 door. The loadout stall has lead glass windows in the south, east, and north walls, and remote/mechanical
47 manipulators on the south and east walls.
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2 2.3.4.2.2 Closure Unit Component

3 There are no components within the tmncklock that require closure (Table 2-1). The loadout stall was used
4 to radiologically decontaminate exteriors of casks, this is not a TSD operation and therefore does not
5 require closure.
6
7 2.3.4.3 Engineering Development Lahoratory-146 (Room 146)

8 The EDL-146 (Figure 2-3) is a radiological contamination area located east and adjacent to the cask
9 handling area. EDL-146 is used primarily for engineering development work with low levels of

10 radioactivity. A partial mezzanine in the room divides the room into two floors. The mezzanine and parts
I I of the fist floor area are served with a bridge crane. Room 145, which is situated adjacent to the
12 -EDL-146, contains the vault tank sampling station.
13
14 EDL-146 contains energized laboratory equipment, along wit various nonenergized equipment and
15 supplies. There are several fume hoods on the southeast and north walls. There is a large walk-In hood
16 that contains testing equipment (vitrifler). There are also several argon and nitrogen conpressed gas
17 cylinders. There are two transformers mounted on the north wall, numerous electrical panels located
18 around the room, and an emergency safety shower and eye wash station, Te mezzanine contains electrical
19 equipment storage racks, an unused walk-in enclosure, and an electrical transformer.
20
21 234.3.1 Construction and Operational Details

22 EDL-146 is a large unshielded room 9.1 meters wide, 14.6 meters long, and 10.4 meters high. Service
23 connections for various utilities (steam, air, and water), waste lines, and ventilation headers are located
24 along two walls. Access is from the cask handling area via a 3.1-meter-wide by 4.3-meter-high roll-up
25 door. There are also personnel access doors into the cask handling area and the SME gallery.
26
27 23.4.3.2 Closure Unit Components

28 As shown in Table 2.1, the components requiring closure are those involved with isolation ofEDL-146
29 piping associated with the HLV and LLV tanks, No other known TSD activities are associated with the
30 EDL. However, deactivation end points have been established for Room 146. -

31
32 2434.4 Operating Galleries

33 The basement, first floor, second floor, and third floor galleries (Figures 2-2 to 2-5) are the personnel
34 access spaces around the REC. Operating stations for the remote equipment with viewing windows are
35 located in the galleries for the REC. Various utility lines (steam, water, air, chemical addition) are
36 available in the galleries for connecting to the REC. The galleries also provide access to A-Cell and B-CelL
37 cubicles.
38
39 In the basement, galleries provide access to the south and west exterior cfB-Cell, On the first floor.
40- all p 6 d ssfiitKiThesouth, west, and north exterrof B-Cell, and
41 the north exterior of A-CeIl, On the second floor, galleries provide access to the south exterior of D-Cell,
42 the south, west, and north exterior of B-Cell, and the north exterior of A-Cell On the third floor, galleries
43._ provide access to the south exterior of D-Cell and the-north-exterior of A-Cell -.
44
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I The REC operating galleries consists of:
2
3 * Rooml
4 * Corridor 13
5 * Room131
6 B B-Cell sample loadout
7 * Room 244
8 * Room 245
9 * Room 311

10 * Stairwells 7 and 8.
if
12 Rooms 131, 244, 245, and 311 formthe operating galleries, while the other areas listed either are support
13 or, in the case of the sample loadout, special purpose areas. Common to these areas are shielded
14 observation windows, shield plugs and split plugs, remote/mechanical manipulators, periscopes, and
15 testing equipment. Other features common between these areas are the panels for cell lighting, floor
16 drains, ventilation supply, ventilation alarms (m case of airflow reversal), and high-level alasnn. Conrnon
17 cell features that extend into the galleries are the cubicles.
18
19 Coridor 13 is the passageway between the step off pads at the chang, room and various areas in the
20 contaminated portions of the 324 Buildirg. Specifically, Corridor 13 leads to Room 131 (the first floor
21 operating gallery and serves A-Cell, B-Cell, and C-Cell), the C-Cell operating gallery portion; stairwell
22 number 7, the cask handling area, and Le SMF operating access to the SMF airlock. The C-Cell portion
23 of the room has a large observation window in the north wall, allowing a view of the C-Cell Operating
24 Gallery.
25
26 ITe C-Cell portion of the room is partitioned off from the B-Cell and A-Cell areas with a double door.
27 Operating controls for the C-Cell 2-ton crane are in this nortion of the room.
28
29 The B-Cell and A-Cell portions of Room 131 are not separated. The A-Cell portion of Room 131 is fairly
30 narrow and contains the door to stairwell number 8, which can be used to go to the upper REC cell
31 galleries. On either side of the A-Cell window is a cubicle (All on the left and A12 on the right). These
32 cubicles have service connections from the cell and from various HLV and LLV tanks, and to the pipe
33 trench. Cubicles provide access to piping to easily reroute fluids through the REC tanks and systems. All
34 cubicles are shielded with thick, shielded double doors.
35
36 The B-Cell portion of the room contains portable equipment used for in-cell work- plasma torch support
37 equipment medium pressure water wash equipment, the hydraulic unit for a hydraulic powered cutter, and
38 controls for the B-Cell electrostatic precipitator. There are three shielded viewing windows at B-Cell work
39 stations on the north, west, and south walls. Operating controls for the B-Cell cranes are also in this room.
40 The west window has a cubicle on either side (B14 on the left and B12 on the right). Room 33 Ialso
41 contains the B-Cell sampe room, which is a small room outside the northeast corner used to coilect

.42 process samples during operation and to transport small equipment into the cell. The B-Cell sample room
43 contains a transfer tray to transfer equipment between the room and B-Cell. The transfer mechanism has a
.44.. - Plexiglas hood in front to help-with rdiologicaltontamination contrbl..
45
46 Room 244 is the operating galleryforthe upper floor of B-Cell and the second floor of A-Cell, and
47 contains building service connections.
48
49 The A-Cell portion of Rooni 244 (northeast section) contains a shielded window with two manipulators
50 and a cubicle on either side of the window (AZI on the left and A22 on the right). There is also a door into
51 Stairway Number S.
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2 The B-Cell portion of Room 244 surrounds B-Cell on the north, wes and south. In the middle of the
3 north wall of B-Cell is an air conditioning unit. The northwest corner of the room has an emergency exit
4 into Corridor 20 and a cluster of steam lines. The west wall has two clusters of tank level transmitters and
5 the southeast comner of the room has a jet control station and the door to Room 245.
6
7 Room 245 is the D-Cell operating gallery. The entrance from Room 244 is through double doors into a
8 short corridor formed by an extension of the D-Cell floor into the operating gallery. The southern end of
9 this short corridor has a door into Stairway Number 7 and directly across from here is a short stairway onto

10 the working floor of the D-Cell gallery. Directly above the door into Roor, 244 is a grated platform,
11 accessed by ladder from the working floor that allows access to various controls and instruments,
12 Irmmediately at the top ofthe short stairway into the main part of the room is an instrument panel.
13
14 on the east wall of the room is a double door that opens on to a mezzanine overlooking the cask handling
15 area.
16
17 Room 311 is the third floor operating gallery for A-Cell. This room does tot have a viewing window, but
18 does have two cubicles (A31 and A32). Also in this mom are some electropolishing controls, the reel
19 housing for the A-Cell crane cable Teel, and some transformers and switchgear. The-door at the east end of
20 the room opens into the trucklock area for crane maintenance.
21
22 23.4.4.1 Construction and Operational Detail

23 These areas are considered buffer or support areas and were not designed as primary containment or to
24 provide radiological shielding.
25
26 2.3.4.4.2 Closure Unit Components

27 As shown in Table 2,1, the components requiring closure are the piping associated with the HLV and LLV
28 tanks. No other known TSD activities are associated with the galleries.
29
30 23.4.5 Room 18

31 Room 18 is an 'I' shaped room that borders the west and south sides of the B-Cell basement. Room 18
32 contains the shield plug openings into BCell. Room 18 also includes motor control center Number 6N,
.33 four monitoring stations for retention process sewer diverters, electrical equipment, asbestos-insulated
34 piping (approximately 24 linear meters), ventilation systems, and blanked off floor drains. The floor,
35 walls, and ceiling are all painted concrete. There is an open vent in the ceiling that connects Room IS air
36 space with that of Room 113. There also are two sealed access ports: one to the Zone H1 ventilation tunnel,
37 and one to the ventilation crawl spaces under A-Cell, C-Cell, and the airlock. Ventilation and balance
38 smoke lines (for HEPA leak/seal checks) for the A-Frame HEPA filters are also present in the northeastern
39 corner of the room.
40
41 2.3.4.5.1 ConstructIon and Operatiqnal Detail

42 Room 18 is considered a support area and was not designed as primary containment or to provide
43 radiological shielding.
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1 2.3.4.5.2 Closure Unit Components

2 As shown in Table 2-1, the components requiring closure are the piping associated with the HLV and LLV
3 tanks and potentially the concrete surrounding the B-Cell shield plug openings,
4
5
6 2.4 SECURiTY INFOCIMATh)N

7 The general security requirements in the 300 Area, as described, are current as ofMarch 2005. Continued
8 reduction in security measures is expected due to the reduction of 300 Area special nuclear material
9 inventories.

10
II All persons entering the 300 Area must display a RL-issued security identification badge indicating
12 appropriate authorization. Personnel are subject to random searches of items carried into and out of the
13 300 Area. Signs posted at the 300 Area boundaries currently state:
14
15 'NO TRESPASSING. SECURITY BADGES REQUIRED BEYOND THIS POINT.
16 PUBLIC ACCESS PROHIBITED'
17
18 or an equivalent legend.
19
20 The 324 Building is currently locked at all times, and access is limited to personnel with keys or proxiinity
21 cards; badged visitors must contact their host from the door to gain enty. Proximity cards only can be
22 obtained by trained persdnnel who have completed the Hanford General Employee Training program, the
23 facilitylhazards communmication training, and the facility orientation training. The access, when granted, is
24 typically for normal operations hours only (i.e, 6:00 anL - 5:00 p.m.). Twenty-four hour access is granted
25 only to those who have a need based on job responsibilities,
26
27 Inside the 324 Building, the lobby and first and second floor offices are the only nonradiodogically
28 controlled areas, Access to the REC, HLV, and other radiologically controlled areas is restricted. Entry
29 codes are required for access. Entry into the REC airlock and hot-cells are administratively and physically
30 controlled requiring use of multi-organizational authorization (ie., operations supervision, radiological
31 control, hot cell operations) and physically controlled by a double-key entry system. In addition, access to
32 the HLV and LLV are physically controlled with cover blocks requiring the use of a crane for removal.
33
34 Currently, there is 24-hour surveillance of building areas and systems. Post-deactivation requirements will
35 include removal of the key-card system and physical locks at the building entrance. The 324 Building -
36 entrance will be padlocked-and other points of access sealed. Periodic surveillance will be planned and
37 implemented pending final deactivation and decommissioning (refer to Chapter 8.0).
38
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Figure 2-2. 324 Building Basement Plan.
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Figure 2-4. 324 Building Second Floor Plan.
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Table 2-1, Areas of the Building Pursing Closumre.
Area Require Closure Components for Closure

Activities
A-Cell No None
B-Cell Yes Dispersible mnaterial and debris, liner, concrete
C-Cell No None
D-CaeV Yes Waste container storage area;

HLV liquid treatment prooess equipment area
Airlock Yes Piping from HLV/LLV
Pipe Trench Yes Piping from HLV/LLV
HLV Yes Four tanks, piping, liner, concrete
LLV Yes Four tanks, piping, liner, concrete
HMV sample room Yes Piping from HLV and LLV
(Room 145)
Cask handling aea No None
Tmcklock No None
EDL-146 Yes PipingfromHLV/LLV
Galleries Yes Piping from HLV and LLV.
Room 18 Yes Piping from HLV and LLV and potentially concrete

suounding B-Cell shield plugs,
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Table 2-2. High-Level Vault Tank Data.

Tank Capaciy Input Output

104 15,000 liters A-Cell cubikles, A-11, A-12; B-Coll Loadout stall; Tank 105;
cubicles, 3-12, B-14; loadout station: pipe irench

C-Cell; D-Cell; pipe trench; LLV tank 102;
Tank 107; Tank 105; vault sump

105 19,000 liters A-Cell cubicles,.A-11, A-12; B-Ceil Tank 104; loadout stall;
cubicles, B-12, B-14; airlock; loadout pipe trench
station; pipe trench; Tank 106; Tank 104

106 1,700 liters Loadout station; B-Cell cubicles, B-12, Loadout stall; pipe trench
B-14; D-Cell; pipe trenoh; Tank 107 Tank 107; Tank 105

107 3,600 liters Chemical addition line; Tank 106 Loadout stall; pipe trench;
Tank 106; Tank 104

2005-09-23 T2-2-
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Table 2-3. LLV Tank Data.

Tank Capacity Input Output

101 12,800 liters - Process drains: A-Cell cubicles Al1, A12; 340 Building, tank 102
B-Cell cubiples B12, B14; cubicle draits:
A-Coll cubicles Al l, A12, A21, A22,
A31, A32; B-Cell cubicles B12, B14;
Room 145 sampler drain; Room 1 drain;
loadout stall, pipe trench; tank 108;
B-Cell tank 115.

102 19,000 liters A-Cell cubicles Al 1, A12; B-Cell HLV Tank 104; Loadout
cubicles B12, B14; C-Cell: f-Cell; Station; 340 Building
EDL-146; header in Rooms 146 and 147;
tank 108; tank 101; tank 103; trucklock
sunip; pipe trench; LLV sump

103 12,800 liters Loadout station; pipe trench Loadout stall; pipe
trench; header in Rooms
146 and 147; tank 102;
tank 101

108 12,00 liters Room 146 drains; pipe trench Tank 10 1; tank 102

2005-08-23 T2-3
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1 3.0 PROCESS INFORMATION

2 The 324 Building was constructed in the early 1960s to provide capabilities necessary to perforn research
3 and development (R&D) activities associated with waste management, structural material for use in the
4 nucear industry, and nuclear fuels design and construction. This chapter provides information on the
5 R&D processes and waste management activities that have occurred in the building. Historic process
6 information for all areas included in the closure boundary is presented in Section 3.1. TSD activities either
7 identified in the initial violation (storage ofmixed waste in B-Cell and HLV tanks, and subsequently the
& LLV tanks) or allowed under the consent agreement to close ihe violations (ILV tanks liquid waste
9 treatment system), are presented in Section 3.2. Finally, past and current removal activities in support of

10 closure and in support of deactivation (for those areas within the closure boundary that do not require

11 action) ae presented in Section 3.3. The actual closure activities for portions of the 324 Building
12 undergoing closure are described in Chapter 7.0.
13
14 Information included in this chapter was gathered through discussions with knowledgeable building
15 personnel, searches of existing building operating records, reports including the Integrity Assessment Plan
16 for PNL 300 Area Radioactive Hazardous Waste Tank System, (SAIC 1993), and ?NNL documents
17 prepared during operations. Many operational records are no longer available (for instance, archive files
18 before 1998 for tank-to-tank liquid transfers cannot be found).
19
20
21 3.1 WASTE PRODUCING PROCESSES

22 Liquid and solid radioactive and mixed waste has been generated during the conduct of various programs
23 within 324 REC. Liquid waste generated within the REC has been discharged at various times to the HLV
24 tanks and LLV tanks. The waste consisted of solutions generated during R&D activities and solutions
25 from radiological decontamination activities. Solution transfers occurred through piping between various
26 tanks in the HLV and LLV and the REC cells. Solutions from the LLV tanks can be discharged to the
27 340 Building. While the piping system has been designed so that solutions can be transferred from the
28 LLV tanks to the HLV tanks, solutions camot be transferred directly from the HLV tanks to the LLV
29 tanks,
30
31 Solid materials classified as waste also were generated in the REC cells during this time. Solid material
32 was and still is packaged in U.S. Department of Transportation or DOE approved packages and transferred
33 to burial grounds or storage facilities in the 200 Area. Most of the solid material classified as waste
34 generated in the REC Cells was LLW. After 1988, solid materials classified as containing dangerous
35 waste, such as radioactively contaminated lead brick, lead shot, and process rack components that
36 contained lead for counterbalance purposes, were packaged separately from LLW and transferred as mixed
37 waste (MW) to the Central Waste Complex in the 200 West Area.
38
39 The following R&D projects and programs have been conducted in the identified closure plan boundary
40 areas since construction of the 324 Building:
41
42 A-Cell
43 * Waste Solidification Engineering Prototype Program (WSEP)
4 _ 44 .Nclegar Waste Vitrification Prtict (NWVP). . .... . -

45 * Federal Republic of Germany (FRG) Frogram (Production of Sealed Isotopic Heat Sources)
46
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I B-Cell
2 * Waste Solidification Engineering ?rototype Program (WSEP)
3 * Nuclear Waste Vitrification Project (NWVP)
4 * Zeolite Vitrification Demonstration Project (ZVDP)
5 * Testing and Operation of the Radioactive Liquid-Fed Ceranic Melter (RLFCM)
6 * Federal Republic of Getrmany (FRG) Program (Production of Sealed Isotopic Heat Sources)
7
8 C-Cell
9 * Waste Solidification Engineering Prototype Program (WSEP)

10 * Waste Fixation Program
11 o Spent Fuel Handling and Packaging Program
12 * Waste Isolation Program
13
14 D-Cell
15 # Waste Solidification Engineering Prototype Program (WSEP)
16 a Waste Fixation Program
17 v Spent Fuel Handling and Packaging Program
18 - Materials Characterization Center Program
19 - Commercial Spent Fuel Management Program
20 * High-Level Vault interim Removal Action Project
21
22
23 3.1.1 A-Cell

24 Between 1966 and 1972, A-Cell was used to perform radiological and physical measurements of glass
25 canisters produced throughout the Waste Solidification Engineering Prototype (WSEP) program (see
26 Section 3.12.1). Waste generated in the cell were radioactive only and classified as LLW, From 1972 to

27 1982, the cell was used as a storage'area for WSEP glass canisters. In 1982, the cell was used to perform
28 radiological and physical characterization of glass canisters produced during the Nuclear Waste
29 Vitrification Program (NWVP). Waste generated during the NWVP characterization work were classified
30 as LLW. No work was performed in the cell from 1982 to 1985.
31
32 In 1977, after discovery of a leak in the ventilation duct space under A-Cell, a test was conducted to
33 determine the integrity of the cell sump and stainless steel floor liner. The sump and liner were flooded
34 with water containing dye. The ventilation duct space was monitored for evidence of the dye solution,
35 with negative results.
36
37 It should be noted that A-Cell has a mild steel wall liner that is butt welded to the stainless steel floor liner.
38 The weld occurs approximately 2.5 meers above the floor. The mild steel wall liner consists of seam
39 welded plates that run up to the crane rail level. There is no seal between the mild steel liner and the
40 concrete wall at the crane rail. This makes it possible for solutions used to decontaminate the A-Cell crane
41 in the REC airlock to run down the crane rails into A-Cell, and run down the wall between the concrete

- 42 and-the mild steel liner., A dministrative controls were put in place in 19&0 to ensure that dars were put in
43 place on the crane rails in the REC airlock to prevent water running into the cell during decontamination
44 activities at crane rail height in the REC airlock.

41 l !S clied nid refurbised 1n 98b1efore the insallationoth G Pogram roduction of
47 Scaled Isotopic Heat Sources) electropolisher and water-cooled FRG canister storage rack In 1988, a tots]
48 of 34 FRG canisters were electropolished, and stored in Cie cell (see Section 3.1.2.6). Canisters were
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1 stored until 1997, when the canisters were repackaged in storage casks and transferred to a dry storage area

2 in the 200 Area the Central Waste Complex.
3
4 Electropolishing was the only activity performed in A-Cell that produced dangerous waste. Canisters
5 produced during the PRG Program were electropolished in 85 wt% phosphoric acid. The electropolishing
6 process removed about 1 kg of surface metal and contaminants per canister (refer to Chapter 4.0 for

7 analytical information on this material). The electrolyte, phosphoric acid, contained trace amounts of
9 chromium and nonregulated radiological constituents cesium-137, and.strontium-90, In October 1988,
9 2,463.5 liters of this solution were transferred to LLV Tank 102, where the solution was neutralized and

10 transferred to the 340 Building. The electropolishing tank in A-Cell was made a less-than-90-day storage
11 area until the waste was containerized and transferred to the-Central Waste Complex. The tank was
12 triple-rinsed in October 1988 as part of the waste retrieval process.
13
14
15 3.1.2 B-Cell

16 B-Cell was used to demonstrate chiemical engineering pilot-scale processes for radioactive waste
17 management programs. These programs left B-Cell filled with equipment that is highly contaminated with
-18 radioactive waste, radioactive materials, and materials that have been designated as mixed waste.
19 Additionally, B-Cell contains dispersible (ie,, easily spreadable) material containing mixed-waste
20 contaminants (heavy metals).
21
22 The majority of mixed waste producing activities of concern for closure occurred in B-Cell. The B-Cell
23 activities are summarized in Table 3-1. Periods listed as 'no activity' indicate that no project or R&D
24 activities were occurring in the cell during that time.
25
26 3,1.2.1 Waste Solidification Engineering Prototype Program

27 The WSEP program was the first program to be performed in B-Cell. The WSEP program began in 1966
28 and continued through 1972. The program was designed to demonstrate three nethods of solidifying
29 highly radioactive waste: pot solidification, spray solidification, and phosphate glass formation.
30
31 3.1.2.1.1 PotSolidification

32 Two separate processes were considered pot solidification methods: pot calcination and rising level glass,
3.3 In the pot calcination method, the waste was fed into a heated pot and concentrated to a salt cake by
34 elevating the temperatures. The salt cake was then heated to 90W C to decompose the residual nitrates,
35 which resulted in the final product of a soluble calcine comprised primarily of oxides. Escaping vapors
36 from the process were condensed and collected; noncondensibles were filtered and released as airborne
37 effluents.
38
39 The rising level glass method consisted of feeding a liquid waste along with glass-forming materials into a
40 stainless steel pot heated to 9000 C. A melt took place, creating three layers in the pot: fluid glass, calcine
41 -- (siniter), and a waste liquid on the top. The feed rate of the liquid waite and glass formers-was-varied such
42 that the resulting liquid and calcine layers were at a minimum. Once the container was full with
43 100 percent fluid glass, the pot was cooled to allow solidification, Off gasses from this process were
44 condensed and collected; noncondensibles were filered and released as airbome effluents.
45
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1 3.L2.12 Spray'Solidifcation Process

2 The basic operations accomplished in spray solidification were: (1) conversion of aqueous waste solution
3 to finely divided oxide powder by spray calcination, and (2) formation of a melt (glass) that solidified to a
4 coherent mass that was physically stable and chemically inert Melting was performed directly in the
5 receiver canister (in-can melting).
6
7 The first step of the process was to feed the liquid through a pneumatic atomizing nozzle into the top of the
8 spray calciner. As the spray traveled down the heated portion of the calcier, the solution was dried into a
9 powder. The powder, or calcine, fell directly into the in-pot melter, Flux materials and silicate were added

10 to the in-pot melter to ensure fonnation of durable glass. Depending on the types of waste used and the
I1 desired characteristics, the following different fluxes were used, either alone or mixed with another P206,
12 oxides of Li-Na-Al, CaBO2(colemite), B1 03 , and SiO2. The waste powder, flux material, and silicate were
13 melted at a temperature between 700 to 1,200 C. Once a canister was full, the canister was cooled and
14 scaled for storage.
15
16 3.12.L3 Phosphate Glass Process

17 Thephosphateglass process was carried out in two continuous steps: (1)alow-temperature (120 to
.18 140 0C) concentration step in which aqueous waste, ohemically adjusted by the addition of phosphoric acid

19 together with certain metal salts (when required), was continuously concentrated and partially denitrated to
20 a thick slurry, and (2) a high temperature (1;000 to 3,200 C) glass-firming step in which final removal of
21 water, nitrates, and other volatile constituents was accomplished. When the receiver canister was full, the
22 canister was removed, sealed, and taken to storage.
23
24 The WSEP Program was designed to investigate treatability processes for defense production waste. The
25 feed-material compositions used in the WSEP program were prepared to demonstrate the bounding
26 conditions relative to glass forming for simulated waste streams representative of: (1) PUREX process
27 waste solution that contained a large amount of iron, such as would result when an iron canister is used to
28 transfer nuclear fuel elements and the canister was co-dissolved with the nuclear fuel and (2) a PUREX
29 process waste solution optimized to produce a waste containing a minimum quantity of nonfission product
30 material. Several elemental substitutions were made for the fission products. Elements present in the
31 WSEP feed included molybd&num, nickel, cobalt, copper, potassium, rubidium, iron, and aluminum,
32
33 3.1.22 Period of No Activity

34 WSEP Program activities were completed in 1972. From 1972 to 1976, no activities occurred in B-Cell
35 other that required minimum safe surveillance and maintenance activities such as ventilation fIlter
36 changes. Only solid LLW, such as expendable personal protective equipment and plastic shearing used
37 during high contamination area entries, was generated during this time.
38
39 3.1.2.3 Nuclear Waste Vitrification Project

40 - The NWVP provided a demonstration of the vitrification of the liquid high-level waste (HLW) stream
41 highly radioactive liquid waste from spent nuclear fuel that was discharged from an operating light water
42 reactor.
43

"44 "rThbiectiveofthe NWV was tojvid"a demonstration 0?he iification fiquidHLW from spent
45 fuel discharged from LWR. The NWVP encompassed two tasks of the Commercial High-Level Waste
46 immobilization Program: waste preparation and demonstration of vitrification ofIHLW. The project was
47 started in April 1976 and was terminated in June 1979. In preparation for the project, sorne canister

2005-08-23 3-4



Vage 83 "f 235 of DAO1225050

DOERI-96-73, Rev, 3
08/2005

I inspection equipment was demolished ad removed from Bl-Celles LLW. A dissolver system was
2 installed in B-Cell to dissolve the commercial spent fuel, and piping was added to the pipe trench and HLV
3 tanks to allow transport of dissolved spent fuel and reprocessing HLW to and from the neighboring
4 325 Building
5
6 The NWVP involved equipment in both 324 and 325 Buildings. The 324 Building was used for fuel
7 unloading, fuel disassembly, shearing, dissolving, waste calcination and vitrification. Solvent extraction
8 with 30 tercent volume tri-butyl phosphate in a normal paraffui hydrocarbon diluent (rendering the solvent
9 immiscible with the aqueous based dissolver solution), and ion exchange processes on the dissolved fuel
0 were performed in A-Cell of the 325 Building before transferring the resulting HLW back to the
1 324 Building. A triple encased underground pipeline between the two buildings served to tansfer

12 dissolver solution to the 325 Building, and HLW from the 325 Building to the 324 Building (refer to
3 Chapter 2-0, Section 2.3.1.6.1).

14
15 Commercial LWR fuel assemblies were received in the trucklock unloading area in approved shipping
16 casks. The fuel assemblies were transferred into B-Cell for storage and disassembly. For disassembly and
17 shearing, the ftel pins were withdtawn from the fuel assembly in groups of five, and fed to a hydraulic
,8 shear. The cut fuel pieces dropped down a chute into a basket located inside the dissolver vessel Tank 127
19 (removed in 1984). After a period of time to allow for dissolution of the spent fuel, the dissolver solution
20 (nitric acid) was filtered arid sent to holding Tank 126 (removed in 1984), The dissolver solution was
21 transferred ftom.Tank 126 to A-Cell in the 325 Building through the interbuilding pipeline.
22
23 After processing, the resulting dilute HLW fied was transferred back through the interbuilding pipeline to
24 HLV Tank 106 in the 324 Building. The HLW was transferred to Tank 107, where the chemical
25 composition was adjusted to that of typical waste by the addition of uranium and nonradioactive chemicals.
26 Inert chemicals added to the BLW in Tank 107 were: NaNOI, Fe(NO,)-9H 20, Cr(NO,)-9H20,
27 Ni(NO)-6H 20, and H3PO 4 (75 percent). The waste feed material was transferred to B-Cell feed Tank 114,
28 and to evaporator Tank 113 to adjust the acid concentration and volume for the vitrification process. The
29 concentrated solutions from the waste feed preparation process were used for the two batch operations of
30 the spray calcine/in-can melter system. Glass forming compounds added to the HLW calcine during the
31 vitrification process were SiO2, Na2O, B2O, TiO2, Li2O, MgO, ZrOz, and La2O3.
32
33 During 1979, the spray calciner was plugged with calcined material during a mlting run. During efforts to
34 unplug the caloiner, several kilograms of calcine dropped out of the calciner and ended up on the floor of
35 B-Coll. This calcine is part of the dispersible material present today in B-Cell.
36
37 Because of the high radioactivity of the glass logs produced, the logs were designated as SCW with no
38 identified disposal path. After negotiations with the Ecology in 1995 and subsequent revision of the
39 Hanford Facility RCRA Permit (Ecology 1994), the glass logs were transported for storage to the PUREX
40 Storage Tunnels.
41
42 3.1.2.4 Period of No Activity

-43 NWVP adtivitis wafeecornplfed in 1979~Frbn 1979 to 19gl;n trativities ourite fiii B2Cell bfth&i Thii
44 required.minimum saft surveillance and maintenance activities such as ventilation 5lter changes. Only
45 solid LLW, such as expendable-personal protective equipment and plasticsheeting used during high

.4 . (rAdiological).contamination area etnU swq generat.ed during This time....
47
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1 &l.2.5 Zeolite Vitrification Demonstration Project

2 ZVDP was designed to demonstrate that zeolite ion exchange resins could be vitrified as an alternate
3 means to immobilize radionuclides present in the resin for storage. ZVDP was started and completed in
4 1981.
5
6 Zeolite ion exchange resin that had been used to sorb radioactive strontium and cesium from waste water at
7 the Three Mile Island site were used in the demonstration. Equipment was fabricated and placed in B-Cell
8 to allow the dry zeolite to be mixed with dry glass formers and fed to a canister inside an in-can melter.
9 Glass formers used in the process were SiO2, Na2O, B203, Ti) 2, Li20 Mgo ZrO2, and La2OS. A total of

10 five msin beds were received and used in the demonstration, which produced eight glass logs. Because of
11 the high radioactivity of the glass logs produced, the logs were classified as SCW for which no disposal
12 pathway existed. After notification to the Ecology and revision of the Hanford Facility RCRA Permit in
13 1995 (Ecology, 1994), the glass logs were transferred to the PUREX Storage Tunnels.
14
15 3.1.2.6 Pilot Scale Radioactive Liquid-Fed Ceramic Melter Testing Task

16 The RLFCM testing task including the installation and testing of the ceramic melter in B-Cell occurred
17 from 1982 to 1986. Existing equipment in the cell, including dissolver tanks installed fa. the NWVP, the
18 spray calciner system, two in-can melting systems, fuel disassembly table, glass canister storage tank, and
19 ZVDP equipment were demolished and shipped as LLW to the burial grounds in the 200 Area to make
20 room for the turntable/melter and auxiliary equipment racks necessary for the process,
21
22 RLFCM program consisted of a ceramic melter capable of handling liquid slurries of waste directly.
23 Waste slurries were fed into the top of the melter, where liquids in the slurry were flash evaporated. The
24 waste formed a crust of material that floated on top of a layer of molten glass. The crust gradually would
25 melt to fusion temperatures, joining the molten glass beneath. An air lift system was incorporated into the
26 melter to allow periodic draining of the molten glass pool formed in the melter. Molten glass was poured
27 into stainless steel canisters moved beneath the melter discharge by a turntable system. The system
28 allowed continuous production of glass during a melter run.
29
30 A liquid metal seal was used to seal the ceramic melter to the tuntable system so that negative pressure
31 could be maintained on the entire system. The seal consisted of an alloy with low melting characteristics
32 (refer to Chapter 4.0 for description of alloy). The alloy was contained in a unit that was installed on the
a3 turntable. The unit consisted of a circular trough filled with the low temperature alloy, and steam lines that
34 surrounded the trough. After installation of the unit on the tumtable, steam was circulated through the
35 steam lines. The heat of the steam micted the low temperature alloy, creating a pool of liquid metal. The
36 melter air lift system was lowered into the liquid metal pool, and bolted in place on the meter. After steam
37 was shut off to the liquid metal seal unit, the metal solidified, forming an excellent seal to the air lift
38 system that could be easily breeched by simply heating the low temperature alloy with steam. The liquid
39 metal seal unit allowed easy maintenance or equipment replacement of both meter and turntable
40 components.
41
42 Two auxiliary racks also were installed in the-cell. The feed rack consisted of two feedtIanii which the
43 waste sluny was prepared and fed to the mnelter system. The melter off gas rack contained condensers and
44 scrubbing systems necessary to control the volumes of vapors discharged from the melter system. The
45 melter off gas rack was connected to the existing off gas handling eqiipgit in thbo*l. while.twted
46 - rack was connected to in-cell process tanks associated with feed preparation.
47
48 RLFCM was made operational in 1985. Testing of the RLFCM included a 'cold run' in which no
49 radionuclides were included in the feed, and a 'hot run' in which depleted uranium and natural thorium
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1 oxide were added to the feed. Details of.the composition of feed material are provided in Chapter 4.0. A
2 total of four canisters of glass were produced during RLFCM testing. After testing, the RLFCM was used
3 to produce the heat and radiation sources for the PRG Program, These four canisters subsequently were
4 stored in A-Call pending completion of the FRO Program (refer to Section 3.1.26.2).
5
6 3.1.2.6.1 Fabrication of Cesium and Strontium Heat and Radiation Sources Program

7 In 1986 through 1987, the RLFCM task produced 30 isotopic heat sources in canisters for FRG to be used
8 as part of a repository testing program. These activities, which frequently are referred to as the PRG
9 Program, involved the filling, closure, and decontaidnation ofthe 30 canisters. The canister filling and

10 decontamination processes used the vault tanks for feed waste solution, process condensates, and
11 decontamination solutions as described in the following-sections.
12
13 3.1.2.6.2 FRG Canister Filling

14 During three separate processing campaigns (RLFCM-7,-8, and -9), canisters were filled using the
15 radioactive liquid-fed ceramic melter to produce a borosilicate glass. Feed materials for these campaigns
16 were cesium-137 and strontium-90 laden nitrate solutions fromfB Plant Complex. Details ofthe
17 composition of feed materials are provided in Chapter 4.0. The original feed stock solutions were made
18 from cesium-1 37 chloride capsules fabricated at WESP and strontium-90 fluoride. Capsule contents,
19 including impurities such as lead, chrome, and traces of plutonium (in the strontium capsules only), were
20 converted to nitrate solutions before being transferred from the B Plant complex to the 324 Building.
21 Residual halides (in small quantities) were expected in the waste feed solutions. The waste feed solutions
22 were stored in HLV tanks 104 and 105. Waste feed solutions were batch transferred from Tank 104 and
23 Tank 105 to Tank 112, where the temperature was controlled and monitored and the solution was agitated.
24 The contents of Tank 112 were transferred to the evaporator Tank 113 for denitrification (addition of
25 formic acid) and volume reduction. The concentrated product from Tank 113 was transfered to feed
26 makeup Tank 114, where nonradioactive glass-forning chemicals were added. The resulting feed slury
27 was sent to the RLFCM feed Tack, where the slurry was fed into the RLCM and melted to form a
28 borosilicate glass.
29
30 A total of 30 canisters were filled with glass during the three RLFCM campaigns. The canisters were
31 unloaded from the turntable and transported to A-Cell for installation of a welded lid, decontamination,
32 and storage, During 1986, melter feed that consisted of a nitric acid solution that contained cesium,
33 strontium, and impurities including lead, chrome, and plutonium spilled onto the floor of B-Cell and
34 evaporated. The resulting dry material was conservatively assumed to be dispersible, These 30 canisters
35 and the four produced in the earlier RLFCM task were loaded in storage casks and transferred to a storage
36 area in the Central Waste Complex.
37
38 3.1.2,7 Auxiliary Effluent and Process Feed Handling Systems

39 The PUREX off gas handling system in B-Cell was in service from 1966 through 1987. Major parts of the
40 system were unchanged during that time, although replacement of several condensers in the system and
41 addition of another off gas scrubber rack occurred between 1984 and 1985 as part of an equipment
42 upgrade to support the RLFCM testing task and FRG Program.
43
44 The process feed handling system is intnrrelated to the effluent handlin; system. Process 'eedsocks were
45 cycLed through the effluent handling system, principally the evaporator and fractionator, to prepare the feed
46 for introduction to the melting systems. This system consists of two process tanks and transfer piping
47
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1 Process auxiliaries necessary for operation of the melter systems tested in B-Cell consist of equipment for
2 (1) preparing aqueous waste solutions for feeding the melter systems, (2) decontaminating the melter
3 system off gas, and (3) decontaminating the melter system condensate and recovering nitric 26ld.
4
5 Effluents generated from vitrification (glass-making) processes consisted of volatilized material from the
6 feed, entrained liquid or solid aerosols, and process air. The volatilized materials cohsisted primarily of
7 water, nitric acid, various oxides of nitrogen, and a small amount of ruthenium tetroxide (Ru04).
8 Noncondensible constituents in the melter system off gases were discharged to the atmosphere after
9 treatment by in-cell process off gas scrubbers and HERA filtration.

to
It In the 324 Building auxiliary system, vapors from the molter systems were routed trough a condenser to
12 the evaporator. The condensate was concentrated in the evaporator, Entrained aerosols in vapors from the
13 evaporator were removed in the evaporator tower by impingement plates, bubble caps, and a mist
14 eliminator, and recondensed. The evaporator condensate was concentrated in the acid fractionater where
15 nitric acid was recovered. Vapors from the fractionater were again condensed; about 80 percent of the
16 fractionater distillate was recycled to the evaporator as acid stripwatei, while the remaining 20 percent was
17 discharged to storage in HLV tanks. Remaining off gasses were treated by in-cell HEPA filtraton, rn
18 through a scrubbing system, and through additional BEPA filtration (both in The process off gas blower
19 room and the building zone 1 ventilation system) before being discharged to the atmosphere. Figure 3.1
20 illustrates the effluent treatment auxilia3y system.
21
22 The effluent treatment auxiliary system included Tank 113 (evaporator), Tank 115 (fractionater), Tank 116
23 (fractionater distillate receiver), and Tank 118 (scrubber) located in
24 B-Cell of the324 Building. The following describes process routes for liquid effluent discharges in this
25 system.
26
27 The major process route for Tank 113 was transfer of concentrated effluent to Tank 112 r Tank 114 (feed
29 tank) for immediate use in the vitrification process or transfer of concentrated effluent to HLV Tank 104
29 fur future use. Process routes for reclaimed acid from the fractionater (rank 115) was to I1LV Tank 105
30 for storage, or to Tank 116 or process condensers for condensate pH adjustments. Vapors from the
31 evaporator (Tank 113) were sent through two stages of condensing before discharge to the fiactionater
32 distillate (strip water) receiver tank (Tank 116), Process routes for effluent discharge from Tank 116 was
33 to LLV Tank 101 or Tank 108 (condensate storage), toLLVTmk 102 (condensate sample and storage), to
34 the fractionator Tank 115 as makeup solution, and to propess condensate collector Tank 117. Liquid
35 effluent discharges from Tank 118 (scrubber bottoms) were sent to HLV Tank 104.
36
37 The spray calciner/in-can molter system used during WESP and NWVP could receive feed from the
38 interconnected utility Tank 112 (evaporator feed tank) and Tank 114 (calciner feed tank). Tank 112
39 received feed material from HLV Tank 104, Tank 105, and Tank 107 or the evaporator (Tank 113) and
40 discharged to the evaporator or Tank 107. Tank 114 received material fronul[LV Tank 107 and
41 discharged to the melter system or Tank 105. Although not used between 1966 and 19 87, additional
42 piping present in tanks 112 and 114 went to rack face connections, which allowed process connections to
43 be made to other equipment. One of these lines from Tank 112 was used to connect a vacuum transfer
44- -ystsbfoD-Cell to facilitAte treatment of fL IikI soltins'it 1996-(r Settion3.2-4):
45
46
47-- 3.1. ..Cel --...

48
49
50

C-Cell has been used since 1968 for materials characterization work in support of several programs. Most
of the characterization work performed involved leaching studies of glass produced during the WSEP
Program and spent fuel from various cornercial reactors. The leaching studies performed centered
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1 around characterization of groundwater effects on waste forms, Leachates used were distilled water, onsite
2 groundwater, brines, and some carbonate buffered aqueous solutions. Programs supported include WSBP,
3 the Waste Fixation Program, Spent Fuel Handling and Packaging Program, and the Waste Isolation
4 Program.
5
6 In 1977, after discovery of a leak in the ventilation duct space under C-Cell, a test was conducted to
7 determine the integrity of the cell sump and stainless steel floor liner. The sump and liner were flooded
8 with water containing dye. The ventilation duct space was monitored for evidence of the dye solution,
9 with negative results.

10
II Equipment in C-Cell was removed andthe cell decontaminated in 1989, Since 1989, C-Cellhas been used
12 for R&D activities of spent fuel and target assemblies, In addition, equipment was installed in 1996 to
13 perform treatability studies on waste tank sludge from the 200 Area.
14
15
16 3.1.4 D-Cell

17 Work activities performed in D-Cell include preparation of WSEP glass samples for analysis,
18 characterization, sectioning, and sample preparation of commercial spent fuel samples, and production of
19 glass standards for the Materials Characterization Center Program; spent fuel heat and radiation
20 degradation studies for the Commercial Spent Fuel Management Program; and operation of equipment
21 used during the HLY Liquids Interim Action Project. Solid LLW materials were produced during these
22 activities and trans&rred to the burial grounds in the 200 Areas. Lead used for shielding and
23 counterweights was classified as low-level mixed waste and transferred the Central Waste Complex.
24
25 A radioactive liquid waste leak was detected in 1977 under C-Celi. At the time, D-Cell operations
26 performed work for the Materials Characterization Center Program involving strontium-9O fluoride. In
27 performing cell cleanup.during operations, water was siphon jetted from the sump present in the cell.
28 Several days later, while performing work in the ventilation duct space under C-Cell, liquid containing
29 high levels of radiation was noted as leaking from a crack in the concrete ceiling of the crawl space
30 (actually the floor of C-Cell). The immediate assumption was that there was a leak in either C-Cell or
31 A-Cell that was causing the liquid leak in the ventilation duct space. A leak test was conducted in C-Cell
32 and A-CelL The sumps and floor areas were flooded with a dye solution and left for an extended period,
33 then siphon jetted to HLV Tank 104. The test showed that the sumps and stainless steel floor liners were
34 intact in both C-Cell and A-Cell.
35
36 After further investigation, a determination was made that the source-of the leak was a transfer line that
37 was used to jet the contents of the D-Cell sump to the LLV tanks. This was confirmed through analysis of
38 the leaking solution, which showed high levels of strontium-90. The only work occurring with
39 strontium-90 was in D-Cell. It was assumed that the line, which is imbedded in the concrete walls of both
40 C-Cell and D-Cell, failed for unknown reasons. Liquid being carried in the line during jetting operations
41 leaked into the concrete, finding an exit in a crack in the concrete ceiling of the C-Cell crawl space,
42
43 The suspect line was isolated to prevent further use, and another transfer line was designated for use during
44 future sump jet operations. Additionally, catch trays were installed in the ventilation duct space to catch
45 any leaking liquid in the event that a similar leak occurred in the future. The catch trays drain to the RLV
46 sonp, whic is monitored for liquid level. No liquid level alarms attributable to leaks in the crawl space
47 have occurred (refer to Section 3.2.9.1 for a discussion of free liquids in the HLV).
48
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1 The D-Cell has a significant nonregulated inventory. The lbel pin inventory of D-Cell consists of
2 approximately 50 kilograms of BWR and pressurized water reactor SNF rod segments and fuel pellets
3 contained in two spent fuel storage containers.
4
5 There ate five strontium filters encased in specially designed stainless steel canisters, nine ion exchange
6 columns encased in specially designed stainless steel canisters, and one trnsuranic (TRU) column encased
7 in a specially designed stainless steel canister. The filters and ion exchange columns are part of the HLV
8 Liquid Waste Interim Removal Project residual waste stream. Both the SNF and HLV filters and colunms
9 will be removed before closure.

10
[1
12 3.1.5 Airlock

13 The airlock allows for access to the four REC (A-, B, C-, and D-Cells) and the pipe trench, and is used
14 primarily as a transition zone for maintenance, and for transfer ofmaterial and equipment into and out of
15 those areas, The airlock is used for final radiological decontamination of containers before releasing to the
16 cask handling area (Note: Packages are decontaminated in B Cell before entering the airlock
17 Decontamination in the airlock is required because of the airborne nature of radiological contaminants
18 within B-Cell). The decontamination solutions currently gravity flow to the pipe trench, In Chapter 7,0,
19 Section 71.5 addresses closure activities for the airlock and Table 7-1 lists specifc piping to be isolated to
20 accomplish the isolation of the airlock and pipe tench from the HLV.
21
22
23 3.1.6 Pipe Trench

24 The pipe trench was used to make utility, process, and waste handling piping connections between the cells
25 and the HLV tanks. Process and waste handling piping runs between the pipe trench, HLV and LLV
26 tanks, and B-Cell. The pipe trench will be isolated from the HLV.
27
28 The pipe trench also was designed to contain water used for decontamination of external surfaces of
29 containers with radiological contamieants above packaging requirements (primarily caused by airbone.

-30 contamination during transfer of container from in-cell to the airlock) in the REC airlock, and radiological
31 decontamination of the airlock itself The liquid collected in the bottom of the trench. The pipe trench
32 was equipped with a steam jet that enabled solutions collected in the trench to be transferred to LLV
33 Tank 102. The steam jet ceased functioning in 1985. Since 1985, collected water has been managed by
34 monitoring the pipe trench level, and curtailing use of water in the airlock if levels reach an administrative
35 control level. Alternatively, a pump was connected to tubing running into the pipe tench, The outlet for
36 the pump is connected to a line that passes through a shield plug in the airlock into B-Cell.
37
38
39 3.1,7 Other 324 Building Areas

40 Four other areas of importance are within the closure boundary cask handling area, the trucklock, the
41 EDL-1 46, and the galleries.
42
43 3.1,7-1 Cask Handling Area

T... 7M6cask andl'iigs ii uised f&- &quipneit ind-caAk storage: No dangerous waste activcs take place--
45 in the cask handling area. However, packaged waste does pass through the cask handling area to exit the
46 building.
47
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1 3.17.2 Trucldock

2 The trucklock provides access into and out of the 324 Building for all radioactive material. The area
3 consists of a loading bay accessible by truck or rail car; and a radioactive liquid loadout stall used to
4 transfer radioactive liquids into or out of the facility using appropriate transport casks. The lca.dout stall is
5 a shielded and ventilated cubicle that contains piping connections and valve manifolds that allowed routing
6 of liquids to or from the LV and LLV tans. It was last used during the production of sealed isotopic
7 beat sources for the PRO Program to transfer radioactive cesium and strontium solutions to UV tanks 104
8 and 105 in 1986.

.9
10 The trucklock contained a less-than-90-day storage area periodically used as a staging area for
11 contact-handled mixed waste The trucklock also contains satellite accumulation areas that are used to
12 accumulate contact-handled mixed waste from the REC. All mixed waste is packaged for radiological
13 contamination control before being brought into the truckock area.
14
15 3.1.7.3 EngIneering Development Laboratory-146 (Room 146)

16 The EDL-146 has been used for bench and pilot-scale process development activities, EDL-146 bas
17 contained satellite accumulation areas and less-than-90-day storage areas. No TSD activities have
18 occurred in the EDL-146.
19
20 The Sodium Removal Pilot Plant, which was located within the EDL-146, was a RCRA permitted
21 treatment facility that underwent Procedural Closure pursuant to the requirements of the Thi-Party
22 Agreement, Section 6.3.3. The Sodium Removal Pilot Plant will not be addressed by this closure plan
23 Pxcept that piping to the LLV tanks will be isolated and will undergo closure activities (Chapter 7.0,
24 Section 7.3).
25
26 3.17.4 Operating Galleries

27 The operating'galleries are radiologically controlled areas for use by personnel working with material in
28 the REC. The galleries include locations for operating remote manipulators connected to the cells, view
29 ports into the cells, access to the cell cubicles, and pass-through ports from the REC.
30
31 The galleries are of concern for closure because of the pipes (steam lines, air lines, and chemical addition
32 lines) that run from the second floor gallery into B-Cell and the HLV tanks. Connections in the operating
33 gallery allow for different combinations of air, steam, and chemicals to be used depending on the
34 operations required in B-Cell and the HLV tanks.
35
36 The chemical addition lines were used during the HLV tanks treatment process to add the chemical rinse
37 solutions. These lines were flushed following use, and therefore, no chemical residues are ixpected in
38 these gravity flow lines.
39
40 3.1.7.5 Room 18

41 Room 18 is a support area located in the basement adjacem to B-Cell. Room 18 is a concern for closure
42 because of piping from B-Cell and the potential fbr the concrete surrounding the B-Cell shield plugs to be
43 contaminated with mixed waste.

45
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1 31.8 Other Components

2 Other areas of concern to the closure are the pass-through ports and the cubicles.
a
4 3.1.8.1 Pass-through Ports

5 Pass-through ports were used to support transfer of special tools and services for cell operations. No
6 specific waste generation or waste handling were specifically associated with the prts,
7
S 3.18.2 Cell Cubicles

9 The A-Cell cubicles (A-1l, A-12, A-21, A-22, A-31, A-32) and B-Cell cubicles (8-12 and B-14) were
10 used to make process connections into the cells. No specific waste handling process was associated with
11 the cubicles. In all eight cubicles, cubicle drain lines rin directlyto the LLV Tank 101. Also, process
12 lines ran through the cubicles to the LLYTtanks 101 and 102, to the HLVtanks 104 and 105, and to other
13 hot cells.
14
15
16 3.19 High-Level Vault and Low-Level Vault

17. The following sections describe the processes associated with the tanks contained in the HLY and LLV
18 Vault. Tank configuration and lineups also are described, All the discharge points to the vault tanks
19 currently have administrative controls. The current tank piping configuration is shown in Figures 3-1
20 through 3-8.
21
22 3.1.9.1 High-Level Vault

23 Before the cessation of processing activities in 1988, the MEV tanks were used for the storage of highly
24 radioactive process feed solutions, distillates from in-cell vitrification processes, and nitric acid recovery.
25 HLV tanks also were used to collect liquid effluent from the in-cell sumps and to receive highly
26 radicactive liquids transferred through the loadout stall in the trucklock (refer to section 3. 12). The HLY
27 Interim Waste Removal Action profect drained and flushed the tanks in 1996.
28
29 3.1.9.11 Tank 104

30 Tank 104 was able to receive solutions from C-Cell, D-CelI, A-Cell cubicles A-1I and A-12, B-Cell
31 cubicles B-12 and B-14, the loadout stall; HLV sump; andHLV tanks 105 and 107 and LLYTank 102.
32 The contents of Tank 104 were trabsferred to the loadout stall and Tank 105. There also are proess
33 connections to and from Tank 104 and the pipe trench (Figure 3-1).
34
35 Tank 104 stored cesium nitrate solution containing trace amounts cfheavy metals received from B Plant
36 complex to support the FRG Program (Section 3.1.2.6). Information on the chemical composition of the
37 solution is presented in Chapter 4.0, Section 4.2. Since 1988, transfers have occurred from Tank 104 to
38.. Tank 105, Tank 112, and Tank 107. Periodic additions of water have.historically been madeto Tank 104
39 to maintain liquid level above the instrumnent lines in the tank. Although no documented evaporation
40 calculations are available, the loss ofliquid level in the Tank is suspected to be from evaporation.
41 Evaporation occurring in ventilated tanks is not unusual. Other tanks in the VL were experiencing an
42- qniW1ant 1 i tiifldvl fedndtibi -at thi tiiei; AddititilTy it inEidkii 6-Tfi HLV sii ala rin as ndted
43 during this period, which would be expected if the Tank was leaking into the vault.
44

200548-23 3-12



vagp 91 af 295 at MAf12s50

DOE/RL-96-73, Rev. 3
08/2005

1 3.1.9.1.2 Tank 105

2 Tank 105 was able to receive solutions from tanks 104 an14 106, A-Cell cubicles A-] I and A-12, B-Cell
3 cubicles B-12 and B-14, the loadout stall, and the airlock. The contents of Tank 105 were transferred to
4 Tank 104 and the loadout stall There also are process connections to and from Tank 105 and the pipe
5 trench (Figure 3-2).
6
7 Tank 105 stored strontium nitrate solution containing trace amounts of heavy metals received from B Plant
8 complex to support the FRG Program (Section 3.12.6). Since 1988, transfers have occurred to Tank 105
9 from Tank 104 and Tank 107. Periodic additions of water have historically been initiated to Tank 105 to

10 maintain liquid level above the instrumnent lines in the tank. Although no documented evaporation
11 calculations are available, the loss of liquid level in the uank is suspected to be from evaporation.
12 Evaporation occurring in ventilated tanks is not unusual. Other tanks in the ELV were experiencing an
13 equivalent liquid level reduction at the time. Additionally, no incident of a HELV sunyp alarm was noted
14 during this period, which would be expected if the tank was leaking into the vault.
15
16 3.1.9.13 Tank106

17 Tank 106 was able to receive solutions from Tank 107, the loadout stall, B-Cell cubicles B-12 and B-14
18 and D-Cell. The contents of Tank 106 were transferred to the loadout stall and tanks 105 and 107. There
19 are process connections between Tank 106 and the pipe trench (Figure 3-3).
20
21 Tank 106 was used to receive dilute HLLW from the 325 Building via the interbuilding pipeline. The
22 interbuildimg pipeline was used to transfer dissolver solution to the 325 Building and used to transfer dilute
23 HLLW from the 325 Building to Tank 106. Connections between the interbuilding pipeline and tanks in
24 the building were made in the pipe trend . After receiving the dilute HLLW in Tank 106, the diluted
25 HLLW was transferred to Tank 107 for processing.
26
27 There are no recorded transfers of process solutions into or out of this tank since October 1988, except that
28 the tank was rinsed in 1990:
29
30 3.1.9.1.4 Tank 107

31 Tank 107 was able to receive solutions from Tank 106 and from gravity fed chemical addition lines
32 originating in the chemical makeup room on the third floor of the building. The contents of Tank 107 were
33 transferred to the loadout stall and tanks 104 and 106. Tank 107 also can receive and transfer to the pipe
34 trench (Figure 3.4).
35
36 Diluted I-ELW that was used as feed material for The NWVP was stored in Tank 107 (refer to section
37 3..2.3 for further details). Dilute nitric acid was added to Tank 107 on January 31, 1989, May 19, 1989,
38 and November 10, 1989, to maintain liquid level above the instrument lines in the tank and to ensur& that
39 products in the material stayed in solution. In January 1990, the solution and subsequent rinse water was
40 transferred to Tank 112 in B-Cell, leaving Tank 107 empty. Tank 112 is a process supplementary tank
41 located in BtCell process rack 1B; infonnation on the function of this tank is-provided in Section 31.2.1.
42 The material was transferred to Tank 112 as the first step in a potential treatment evaluation process that
43 was not performed. The material and rinse water were returned to Tank 107 in November 1992. Periodic
44 additions of water were historically added to Tank 107 to maintain liquid level above the instrument lines
45 in the tank Although no documented evaporation calculations are available, the loss of liquid level in the
46 tank is suspected to be from evaporation. Evaporation occurring in ventilated tanks is not unusual, Other
47 tanks in thq HLV were experiencing an equivalent liquid level reduction at the time. Additionally, no
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I incident of a RLV sump alarm was noted during this period, which would be expected if the tank were
2 leaking into the vault

4 3.1.9.2 Low-Level Vault

5 The LLV tanks were used to accumulate and neutralize various low activity liquid effluents in preparation
6 for transfer to the 340 Building for transfer to. in the Double-Shell Tank (DST) System in the 200 Area.
7
8
9 3.1.9.2.1 Tank 101

10 Tank 101 was able to receive solutions from tanks 103 and 108; Tank 115 within B-CehL; the loadout stall,
11 threprocess drains in cubicles A-11, A-12, B-12, and B-14, the cubicle drains in cubicles A-11, A-12,
12 A-21, A-22, A-31, A-32,B-12, and B-14; the pipe trench, the sampler drain in the sample root; and the
13 Room II drain. The contents of Tank 101 were transferred to Tank 102 or to the 340 Building
14 (Figure 3-5).
15
16 Tank 101 was used during process runs to receive condensate framn the fractionator distillate receiver in
17 B-Cell. The fractionator distillate condensed vapors coming from the malters. Since 1988, the only
18 solution transfer that occurred to Tank 101 was apartial transfer frmm Tank 103 in October 1989 (refer to
19 Section 3.1.9.2.3 far further information).
20
21 The solution (5,300 liters) that was present in Tank 101 in June 1990 was sampled and analyzed. Between
22 1990 and 1996, the liquid level steadily decreased; since mid-1996, the tank has been empty. Although no
23 docunented evaporation calculations are available, the loss of liquid level in the tank is suspected to be
24 fron evaporation. Evaporation occurring in ventilated tanks is not unusual. Other tanks in the LLV were
25 experiencing an equivalent liquid level reduction at the time. Additionally, no incident of aLLV sump
26 alarm was noted during this period, which would be expected if the tank was leaking into the vault.
27
28 3.1-9.2.2 Tank 102

29 Tank 102 was able to receive solutions from Ianks 101, 103, and 108; the LLV sutnp; cubicles A-Ili, A-12,
30 B-12, and B-14; C-Cell; D-Cell; and the EDL safety showers. The contents of Tank 102 were transferred
31 to HLV Tank 104, the loadout stall, or to the 340 Btilding (Figure 3-6).
32
33 Tank 102 was used to receive condensate from the fractionator distillate receiver in B-Cell via a

. 34 connection in the pipe trench (refer to Section 3.1.1 for furtber infarmation). Throughout the life of the
35 building, Tank 102 also was used to collect solutions fromt decontamination sinks and emergency showers
36 and eyewashes in Rooms 146 and 147 and the trucklock sump.
37
38 In October 1988, Tank 102 received a phosphoric acid solution from A-Cell. The material was nfutralized
39 and transferred to the 340 Building. In January 1989, Tank 102 receiVed solution from Tank 103 and the
40 solution was transferred to the 340 Building. In November 1990, Tank 102 received C-Cell and airlock
41 decontamination water from Tank 103; the solution was transferred to the 340 Building. In May 1991,
42 Tank 102 received a nitic acid solution containing chromium %rom Tank 108, The solution was
43 neutralized with sodium hydroxide an d transfcrd to the 340 Building in May 1991, followed by a waler
44 flash.

-4 5 - -- - --- -~
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1 3.119.2.3 Tank 103

2 Tank 103 was able to receive radiological decontamination solutions from C-Cell, the airlock, the loadout

3 stall and the pipe trench sump. The contents of Tank 103 can be transferred to tanks 101 and 102, and the
4 loadout stall (Figure 3-7).
S
6 No documentation of the use of Tank 103 during processing is available, However, it is known that
7 Tank 103 was used to receive radiological decontamination solutions from the pipe trench before the pipe
8 trench sump jet line ceased operating in 1989. In November and December 1988, Tank 103 received
9 C-Cill and airlock decontamination waler. In January 1989, the contents of Tank 103 were transferred to

10 Tank 102 and to the 340 Building. In January and Febnary 1989, Tank 103 again ieceived solution from
11 the pipe trench that originated from C-Cell and airlock decontamination activities. In October 1989, a
12 partial transfer of solution from Tank 103 was made to Tank 101. In November 1990, the remAining
13 contents of Tank 103 were transferred to Tank 102.
14
15 3.1.9.2.4 Tank 108

16 Tank 108 was able to receive solutions ftnmthe EDL-146 drains and the pipe trench (Figure 3M).
17
18 During FRG Program canister fabrication, Tank 108 was used to receive nitric acid from the acid
19 fractionator in B-Cell via a connection in the pipe trench (refer to Section 3.1.2.7 for further information).
20 The solution in Tank 108 was sampled and analyzed in June 1990. In May 1991, the solution was
21 transferred to Tank 102. A water flush of Tank 108 also was sent to Tank 102.
22
23
24 3.2 DANGEROUS WASTE TREATMENT AND STORAGE ACTIVITIES

25 Dangerous waste treatment and storage activities were and are conducted within the closure boundary
26 including dangerous waste storage within the REC, liquid dangerous waste treatment within D-Cell, and
27 liquid dangerous waste transfer to and from the HLV tanks and potentially to the LLV tanks for storage
28 and/or treatment The following section describes the activities that were or are being conducted within
29 the specific closure boundary area.
30
31
32 3.2.1 A-Cell

33 A-Cell did not treat or store dangerous waste, except as a less-than-90-day storage area for electropolisher
34 electrolyte (refer to Section 3.1.1)
35
36
37 3.2.2 B-Cell

38 B-Cell currentlyis used to store mixed waste produced during process operations (refer to Section 3.1.2)
39 pending packaging and removal. In addition, process Tank 112 and associated transfer ineswere used in.-
40 the processing and treatment of the HLV tank waste (refer to section 3.2.4). Past waste removal activities
41 associated with the B-Cell Cleanout Project (BCCP) are described in Section 3,3,2. The dangerous and
42 mixed waste generated in H-Cell are described in Chapter 4.0.

4 4.-. ..

44
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1 3.2.3 C-Cell

2 C-Cell did not treat or store dangerous waste, except as a kss-than-90-day storage area for waste produced
3 during recent tank sludge treatability studies begun in 1996,
4

6 3.2.4 D-Cell

7 D-Cell had been used to store a 208-liter container of mixed waste containing waste mineral oil mixed with
8 diatomaceous earth (adsorbent) from July 1994 until January 1996. This waste was generated in B-Cell
9 from a window leak The container was removed from D-Cell in January1996 and transferred to the

10 PUREX Storage Tunnels as SCW.
11
12 A portion of D-Cell currently is used to stage HLV tank liquid waste treatment equipment. The waste
13 treatrzent equipment is being staged in D-Cell in support of 324 Building deactivation and will remain
14 operational until a determination is made that there is no further need for the equipment. The ULV tanks
15 liquid waste treatment involved transferring the waste and rinsates from the HLV tanks to D-Cell via
16 Tank 112 in B-Cell The treatment process involved the following process, the waste in the fLV tanks
17 was transferred to HLV Tank 104. From Tank 104, the waste was steam jetted to Tank 112 in B-Cell, and
18 vacuum transferred to the waste treatment system in D-Cell, The solutions were adjusted chemically to
19 precipitate the heavy metals present; the precipitates were collected on filters enclosed in specially
20 designed stainless steel canisters. The supernate from the ftiration process again was treated chemically
21 by addition of calcium carbonate; this precipitated the strontiun-90 present in the supemate. The
22 precipitate was collected for use in the medical isotope program. The supermate from this process was
23 passed through an ion exchange column to collect the cesium-137. After sampling, the remaining
24 low-level liquid was transferred to the 340 Building for subsequent transfer to the 200 Ama DST system
25 (refer to Chapter 4.0 for analytical results). The waste treatment system in D-Cell was constructed with
26 drip pans beneath the system to contain any leakage, In addition, the system was maintained under a
27 vacuum (using process vent lines attached to the building HVAC system). This approach helped to
2S contain and minimize the impact of potential leakage as well Filters contaminated with heavy metals from
29 this treatment process are considered as mixed waste (refer to Chapter 4.0 for details). The filters were
30 collected in D-Cell before being transferred to B-Cell to await transfer to an appropriate TSD unit for
31 storage or disposal.
32
33
34 3.2.5 Airlock

35 The airlock was not used to tr=at or store dangerous waste. It is used, however, to perform radiological
36 decontamination of cranes and other equipment from the hot cells before maintenance activities. Solutions
37 generated during decontamination, as well as rinse water used to flush the airlock after decontamination
38 activities, gravity flow to the pipe trench.
39
40
41 3.2,6 Pipe Treneb

42 The pipe trench is not believed to have treated or stored dangerous waste. It was used, however, as a
43 shielded pipe chase to allow transfer piping from the HLV/LLV tanks to connect to service plugs on th
44 TX; 11Band2A racM in BHCel~II7 Waddiiion, resi dual dust n fdrf 6in settling &faiirborne particulates
45 through the airlock and pipe trench have become radiologically contaminated because of decontamination
46 activities carried out in the airlock, Final determination of the existence of this material and subsequent
47 sampling and analysis to detenine if dangerous waste constituents exist currently is not feasible because
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1 of the piping and drip pans present in the pipe trench. To allow inspection and sampling, piping to the IA,
2 1B, and 2Atack plugs must be removed. If sludge is present in the trench and sampling determines that it
3 is dangerous waste, the sludge will require appropriate handling and packaging during pipe trench cleanout
4 (refer to Chapter 7.0).
5
6
7 3.2.1 Other 324 Building Areas

8 The cask handling area, the trncklock including the loadout stall , EDL-146, and the hot cell galleries,
9 including Room 18, were used to support operations in the hot cells. The trucklock and loadout stall were

10 used to transport radioactive solutions contaminated with heavy metals into the building for use during the
11 production of sealed isotopic heat sources for the FRG Program (refer to Section 3.12.6). Piping in the
12 loadout stall associated with radioactive solutions transfers will be included in closure (refer to
13 Chapter 7.0). Radioactive contamination from B-Cell leaked intaRooni 18 via the lower B-Cell, SA
14 service plug on three known occasions (in 1977, 1985, and 1988). The radioactively-contadnated water
15 originated from decontamination/flushing operations within B-Cell. Actions were taken to repair/replace
16 the 5A service plug seal and decontaminate the affected wall and floor area within Room 18. No
17 dangerous waste treatment or storage activities took place in these areas.
18
19
20 3.2.8 Other Components

21 Other areas of concern to the closure are the pass-through parts and the cubicles. These areas did not treat
22 or store dangerous waste,
23

- 24
25 3.2.9 High-Level Vault and Low-Level Vault

26 The following sections describe the TSD activities that did or are taking place in the NLV and LLV tanks.
27
28 3.2.9.1 High-Level Vault

29 Material stored in the HLV tanks was considered product material in storage until April 1994. The
30 product material was used to support a number of nuclear materials programs and processes (described in
31 Section 3.1). In April 1994, RL determined that there was no future use for this product material, as the
32 programs involved had been discontinued, and, as such, the product material was classified as mixed
33 waste. The HV tank liquid waste treatment project drained and flushed the tanks in 1996. Information
34 on sampling and analyses conducted on HLV tanks is present in Chapter 4.0.
35
36 There is one documented case of free liquids contained within the liner of the MLV area. On September 7,
37 1995, liquid totaling 61.7 liters accumulated in the HLV sump, triggering the 1LV sump alarr. The
38 source of the liquid was traced to decontamination solution accumulated in the pipe trench from the liquid
39 originated from decontamination activities in the airlock. The decontarnination sohtion was collected in
40 the pipe trench Because the amount of decontamination-soluticn generated in a short time, liquid levels in
4: the pipe trench were higher than normal, and reached the bottom of a 30.1 -centimeters secondary
42 containment pipe that encases transfer piping that runs between the pipe trench and the HLV tanks. A
43 small amount of the decontamination solution ran down the pipe and discharged into the HLV, collecting
44"in ihe surp
45
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1 The level of liquid present in the stmtp was monitored over a period of a month. The level gradually
2 decreased from 14.4 to 1.0 centimeters. This gradual decrease was consistent with expected evaporation
3 rates; so no leakage from the vault surnp is suspected.
4
5 After this incident, airlock decontamination methods were modified to ensure that liquid levels in the pipe
6 trench are monitored during decontamination activities. If pipe trench liquid levels approach an
7 administrative maximmn, decontamination activities are halted and liquids in the pipe trench are either
8 purrped to B-Cell via the 2A Rack for evaporation or allowed to evaporate in place.
9

10 3.2.9.11 Tank 104

1I Material stored in Tank 104 was considered a product material in storage until April 20, 1994, when the
12 RL determined there was no future use for the material and reclassified it as mixed waste, Tank 104 was
13 fhisbed and drained in 1996 as part of the HLV tank waste removal activity (Section 3.19). -Tank 104
14 currently is empty. Information on sampling and analyses conducted on this tank can be found in
15 Chapter 4.0, Section 4.3.
1
17 3.2.9.1.2 Tank 105

18 Material stored in Tank 105 was considered a product material in storage until April 20, 1994, when the
19 RL determined there as no future use for the material and reclassified the product material as mixed waste.
20 Tank 105 was flushed and drained in 1996 as part of the HLV tank waste removal activity (Section 3.3.9).
21 Tank 105 currently is empty. Information on sampling and analyses conducted on this tank can be found
22 in Chapter 4.0, Section 4.3.
23
24 3.2.9.1.3 Tank 106

25 As part of the RLV Tank Liquid Waste Interim Reroval Project, Tank 106 was flushed and drained in
26 1996 (Section 3,3,9), Tank 106 currently is empty. Information on sampling and analyses conducted on
27 this tank can be found in Chapter 4.0, Section 4.3,
28
29 3.2.9.1.4 Tank 107

30 Material stored in Tank 107 was considered a product for material in storage until April20, 1994, when
31 the RL determined there was no future use for the material and reclassified the material as mixed waste.
32 Tank 107 was flushed and drained in 1996 as part ofthe HLV tank waste removal activity (refer to
33 Section 3.3.9). Tank 107 currently is empty. Information on sampling and analyses conducted on this tank
34 can be found in Chapter 4.0, Section 4.3.
35
36 3.2.9.2 Low-Level Vault

37 As part of the data quality objective process leading to the development of this closure plan, all parties
38 agreed that the LLV/tanks could continue activity in support of the closure and decontamination activities.
39... For this reason, the LLV was included within the closure boundary and would require closure actions after
40 HLV and REC transfers were completed.
41
42 Tank contents were sampled and analyzed in June 1990 (refer to Chapter 4.0, Section 4.2 and Tables 4-1
43 thiougE 417 fdiaddiif'6adi 3 tiWni Thewe i no documentid occurrenes of free liquids contaied
44 within the vault liner in the LLV area.
45
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1 32.9.2.1 Tank 101

2 Tank 101 currently is empty. Information on sampling ard analyses conducted on this tank can be found
3 in Chapter 4.0, Section 4.3.
4
5 3.2.9.2.2 Tank 102

6 Tank 102 currently is empty, Infrmiation on sampling and analyses conducted on this tank can be found
7 in Chapter 4.0, Section 4.3.
8
9 3.2.9.2.3 Tank 103

10 Tank 103 is currently empty. Tank 103 was used to receive radiological decontamination solutions from
11 C-Cell and the airlock via the pipe trench. Informati on on sampling and analyses conducted on this tank
12 can be found in Chapter 4.0, Section 4.3.
13
14 3.2B.2.4 Tank 108

15 Tank 108 currently is empty. Information on sampling and analyses conducted on this tank can be found
16 in Chapter 4.0, Section 4.3.
17
18 3.2.93 High-Level Vault Sample Room (Room 145)

19 Inside the sample room is a containment box that has vacuum sampling lines to the LLV tanks and RLV
20 tanks. The room was last used in 1990 to sample all of the tanks, Vacuum sampling is not the preferred
21 option for the HLY tanks because operations personnel are exposed to a significant radiation dose during
22 sampling activities. Operational procedures governing HLV and LLV tank sampling require that spills be
23 cleaned up immediately upon discovery before proceeding with the sampling procedure. There is no
24 documentation or evidence of leaks from either the HLV or LLV sampling system.
25
26 3.2.9.4 324 Building Piping System

27 Piping connected to the vault tanks serves a variety of functions, including process liquid transfbr,
28 chemical additidn, waste transfer instrumentation access, tank venting and sparging, cooling water supply
29 and retum, and sampling. Information on the processes associated with the piping is given as part of the
30 waste activity discussion for the REC (Section 3.1) and the iLY and LLV (Section 3.2).
31
32
33 3.3 WASTE REMOVAL ACTIVITIES

34 Before demonstration of closure of the 324 Building closure unit, some areas within the closure boundary
35 require waste removal actions.
36
37
38 3,3.1 A-Cell

39 No closre activities are planned or required for A-Cell. However, as part of the building deactivation
-40 projectrthe FRG glass log storagratkand thWelectr clislier ibitff c1klndieFii5d hiiuinifwlfl e
41 removed and disposed as LLW.
42
43
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1 3.32 B-Cefl

2 B-Cell has had considerable equipment installed in the cell to support a variety of processing applications.
3 Since 1988, a number of these items have been removed (Table 3.3). In 1995, RL and Ecology agreed to
4 the M-89 milestones for mixed waste and process equipment removal (Milestone M-89-02, Ecology, et al,
5 1996),
6
7 The remaining equipment at that time consisted primarily of fuel storage equipment and three large
8 equipment racks. The three large equipment racks (IA, IB, and 2A) were used to support three in-cell
9 process service tanks (Tank 112, Tank 114, and Tank 118), an evaporator tank (Tank 113), an acid

10 fractionator tank (Tank 115), and associated ancillary equipment and piping. This equipment is shown in
11 Figure 3-9. The in-cell process services tanks were sized to contain feed or condensate batches of about
12 1,000 liters each. The reverse-dish bottom provides the capability for near-emp'tying of the tanks by the
13 numerous dip tubes located around the periphery of the tank. All tanks have one 25.4-centimeter
14 removable flange at the center of the top head for insertion of an agitator or submerged pump. All tanks
15 have a coil and/orjacket to supply up to 73.25 kilowatt/hour heating or cooling by either beat transfer area.
16 Internal baffles are inegral with the coils, thermal expansion provisions for the jackets were designed to
17 'wrap around' the lower head of the tanL Design pressures for the coils and jackets are 690 and 100 XPa,
IS respectively.
19
20 All tanks are provided with ring-shaped air spargers; air purged dip tubes for measuring liquid level,
21 specific gravity, and pressure; temperature elements in sealed walls; in-cell liquid samples; chemical
22 addition pipes; piping for process transfers in and out of the tanks, and spare pipes to the
23 manipulator-operator window areas of the cell. Additional details on tank construction are provided ii the
24 following paragraphs.

-25
26 The IA Rack (evaporation and acid recovery rack)is located along the east wall of the B-CelL The
27 1A Rack contains an evaporator tank, Tank 113, a fractionator tank, Tank 115, and various associated
28 piping, jumpers, condensers, towers, and support equipment. The overall dimensions of the rack support
29 structure are 2,4 meters x 1.2 meters x 6.4 meters. There are four rack plugs associated with the IA Rack,
30 two upper airlock plugs (which are lead-shielded) and two lower pipe trench plugs. These plugs penetrate
31 the east wall of the cell into the airlock and pipe trench, and provide piping services to the rack.
32
33 The thermosyphon-type waste evaporator (Tank 113) is constructed of all-welded A-55 titanium
34 construction and the assembled system is 5.2 meters tall. Special features include a removable tube
35 bundle, TB-I 13 in the reboiler, a deentraining sieve plate with bypass provisions in the tower, and an
35 integral reflux condenser. The bottom reboiler section measures 36-centimeters diameter by 1.5-meters
37 high. The midsection measures 1.2-meters diameter by 1.8-meters high. The tower section, with a
38 removable glass fiber mist eliminator, measures 36-centimeters diameter by 2-meters high.
39
40 The all-titanium acid fractionator (Tank 115) consists of a packed tower distillation colunm surmounting a
41 relatively standard reboil tank. The top and bottom spheroid heads are partially reinforced with an extra
42 thickness of titanium plate for added strength, similar to those in the evaporator. The combined height of
43 tank and tower is 6.4 meters, with the tower section measuring .43-mewtes diameter by 4.9-neters high
44 and the tank measuring 1.2-meters diameter by 1.5-meters bigh.
45

46The wse etsapq-rtqpcodens.r .f3gis rnade..frgm titaniuni and-norminally measures 0.3-mttr
47 diameter by 2.4-meters long, whereas, the fractionator condenser (E-115) is made from stainless steel
48 because of the less severe corrosion conditions. The waste evaporator condenser has a condensing capacity
49 of 530 literslhaar and the fractionator has a condensing capacity of 450 liters/hour.
50
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1 The IB Rack often is referred to as the feed systerxrack, as this houses two feed tanks and a reflux
2 condenser. Similar to the 1A and 2A Racks, the IB Rack is also on the east wall of B-Cell and has service
3 piping that teninates in the airlock pipe trench. It is supported on the cast wall by four wall plugs,
4 nominally 30.5-entineters diameter by 152-centimeters long. The upper wall plugs contain shielding lead
5 and will be cut from the rack and disposed as mixed waste,
6
7 Each feed tank, tanks 112 and 114, has a capacity of 1,000 liters and is 1.1-mieter in diameter and
8 1 .5-mtters tall. The tanks are fabritated from 304-L stainless steel and have a Wall thickness of
9 0.95 centimeters. Tank 112 has a small hodzontally mounted reflux condenser (E-1 12). Both tanks have

10 stored highly radioactive solutions and are expected to be radiologically contaminated.

12 The 1B Rack is fabricated from 16.8-centimeters outer diameter by 0.34-centimeters (Schedule 10)
13 stainless steel pipe and measures 0.-meter x 1.8-meters x 5.2-meters. The calculated weight of the rack
14 and components, assuming all components are empty, is about 3,946 Idlograms.
15
16 The 2A Rack was installed as part of VISEP and contains the final ofgas treatment equipment for the
17 B-Cell processing systen: a caustic scrubber, two off gas preheaters, and a fractionator condensate tank,
IS Rack plugs hold the rack to the cell wall and serve as process pipeways. The 2A Rack is a 2.7-meters. x
19 1.2-meters x 5,5-eters framework made of welded 16 .8-entimeters outer diameter x 0.3-centineter
20 (Schedule 10) stainless steel piping and is attached to the cell wall by four wall plugs, which are noninally
21 1.8 meters long and 30.5 centimeters in diameter, About 35 nonradioactive services extend through each
22 of the two upper plugs, and piping for up to 10 radioactive process streams runs through each of the two
23 lower plugs. The upper plug piping terminates in the airlock, and the lower plug piping terminates in the
24 pipe trench and is accessible from the airlock. The lower plugs do not contain lead shielding material,
25
26 The scrubber tank, Tank 118, has a 1,000-liter capacity and is 1.5 meters high by 1.1 meters in diameter.
27 The 3.4-meters by 0.4 -meter diameter tower (T-1 18)is packed with 2.5-centimeters Raschig rings and has
28 a noirdnal capacity of 5,500 liters. The tower was designed to remove acids, radioxuthenium, radioiodine,
29 and aerosols from process off gasses. The recirculation pumping rate was controlled by a valve in a
30 remotely removable pump-piping jumper and was measured by the liquid level above a weir at the pump
31 discharge point near the top of the tower. An auxiliary reflux coil also was provided at the top of the -
32 tower. The 1,000-liter fractionator condensate tank (Tank 116) has the same dimensions as the scrubber
33 tank. Both of these tanks must be size reduced to fit the disposal containers. The two stainless steel
34 steam-heated exchangers mounted in the 2A Rack were used to heat the process gases to protect the
35 subsequent absolute filters. Heater E-1l6 is in the primary process ventilation system and the other beater
36 (-118) is in the process vessel ventilation system. The steam was fed to B- 16 beater and routed to the
37 .E-I18 heater.
38
39 The BCCP was initiated in 1988 to address the radiological safety concerns from past R&D operations.
40 The mission of the BCCP originally was to minimize radiological hazards associated with dispersible
4 1 radioactive material within fl-Cell. Subsequently, the BCCP has been modified to incorporate handling,
42 packaging, and removal of dangerous waste stored within B-Cell
43
44
45 3.3.3 C-Cell

46 C-Ce I has been used to m raT Oyre Cess tbar9_Adsys) mixed waste-C-Cell did not treat orstore.-
47 dangerous waste, except as a less-than-90-day storage area. Upon completion of waste treatability studies
48 (cmrently planned to be completed by end of fiscal year 1999), the test equipment will be disasembled
49 and removed.
50
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2 3.3.4 D-Cell

3 Removal actions include removal of the waste mineral oil and absorbent stored in D-Cell (completed in
4 January 1996) and the removal of the process equipment used for the processing of the IUV tanks liquid
S waste. This equipment currently is planned to be used for decontamination liquid waste processing during
6 the closure of B-Cell and the deactivation of the 324 Building radiological areas.

9 3,3.5 Airlock

10 No waste removal activities are required for closure.
11
12
13 33.6 PipeTrench

14 Piping that connects HLV tanks to equipment racks in B-Cell must be removed to facilitate removal of the
15 equipment racks from B-Cell. The piping has been rinsed and flushed as part ofthe HLV tank waste
16 removal project. Additionally, detertination of the waste designation for sludge present in the pipe trench
17 cannot be completed until samples of the sludge are obtained. If the sludge designates as trixed waste,
18 closure activities will include collection of the sludge for storage or disposal at an appropriate TSD unit.
19
20
21 3.3.7 Other 324 Building Areas

22 Because EDL-146, cask handling area, trucklock, and galleries were not used to treat or store dangerous
23 waste, except as a less-than-90-day storage area and satellite accumulation area, waste removal activities
24 will not be perfotned. Current planning includes removal and/or isolation of the piping between these
25 areas and the vault tanks
26
27
28 3.3. Other Components

29 Other areas of concern to the closure are the pass-through ports and the cubicles. These components were
30 not used to treat or store dangerous waste, so no waste removal activities will be perfonned on these areas.
31
32
33 3.3.9 High-Level Vault Waste Removal Activities

34 To comply with Tri-Party Agreement Milestone M-89- 1, liquid waste stored in the HLV tanks was
35 removed and the HLV tanks were rinsed and flushed in September 1996. Additional closure activities are
36 in Chapter 7.0, Section 7.2. Briefly, the waste in the HLV tanks was transfered to Tank 104 in the HLV
37 From Tank 104, the waste was steamjettedto Tank 112 in B-Cell, and vacuum transferred to the waste
38 treatment system in D-Cell. 'The solutions were chemically adjusted to precipitate the heavy metals
39 present; the precipitates were collected on enclosed filters. The supernate from the filtration pmcess was
40 again chemically treated by addition of calcium carbonate; thisprecipitated the strontium-90 present in the
41_. supenia.-.. The precipitate was colleced for use in the medical isotope rosranfriOL 1997). The supernate
42 from this process was passed through an ion exchange column to collect the cesium-137. The remaining
43 low-level liquid was transfered to the 340 Building for subsequent transfer to the DST System.
44
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1 The HLV tanks were triple rinsed; the rinse solutions were jetted through each tank and transferred to
2 D-Cell for treatment. The first two rinses were dilute nitric acid, the third was a dilute carbonate rinse.
3 Information on sampling and analyses conducted on the HLV tank contents can be found in Chapter 4.0.
4
5
6 3.3.10 Low-Level Vault Waste Removal Activities

7 All of the LLV tanks currently are empty.
8
9

10 3.3.11 Piping RemovalActivities

11 That portion of the pipingthat connects the HLV tanks to equipment racks in B-Cell and that runs through
12 the pipe trench must be removed to proceed with equipment rack removal activities in B-Cell. Piping in
13 B-Cell equipment racks also will be removed during demolition of the equipment racks. Th piping will
14 be rinsed and appropriately disposed. Details on closure activities for all other piping within the closure
15 area can be found in Chapter 7.0.
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Figure 3-1 Schematic of the 324 Bu'lding High-Level Vault Process Piping for Tank 10/.
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Fgure 3-2. Schematc of the 324 Building High-Level Vault Process Piping for Tank 105.
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Figure 3-3. Schematic of the 324 Buiding High-Level Vault Process Piping for Tank 106.
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Figure 3-5. Schematic of the 324 Building Low-Level Vault Process Piping for Tazk 101.
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Header In
Rooms
146, 147

Tank 101 Tank 103
Tank 102

Tank 108

Low-Level Vault

a Concrete
Note: instrument lines, sample lines, compfessed air lines, and

vessuI ventilation lines have been omitted for clarity.

Figure 3-7. Schematic of the 324 Building Low-Level Vault Process Piping for Tnk 103.
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EDL-146
(Room 146)

Drains
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[TAn 
k 101 

Ta k1 3Tank 
102

Tank 108

Low.!Level Vault

EOL a Engineering Development Laboratory.
- Concrete

Note: Instrument tines, sample lines, compressed air lines, andI vessel ventilation lines have been omitted for clarity.

Figure 3-8. Schematic of the 324 Building Low-Level Vauht Process Piping for Tank 108.
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Table 3-1. Chronology of B-Cell Activities.

Activity Dates

Waste Solidifl0ation EngineeringPrototype Program (WSEP) 1966-1972

No Activity* 1972-1976

NucIear Waste Vitrification Project (JWVP) . 1976-1979

No Activity* 1979-1981

Zeolite Vitrification Demonstration Project (ZYP) 1981

Pilot-scale Radioactive Liquid-Fed Ceramic Melter (RLFCM) 1982-1986
testing task (includes cell prep and installation ofRLFCM
equipment) -

Federal Republic of Germany (FRG) Program (production of 1986-1987
isotopic beat sources)

No Acfivity* 1987-1988

1988-present.
*Periods listed as 'no activity' indicate that no project or R&D activities were occurring
in the cull during that time.

20C15-08-23 T3-1
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Table 3-2, Sunary of Major B-Cell Equipment Items.
1y -Rack Major Cleanout Total Approdmate Construction Equipment use

equipment in rack status' m dimensions in m materials
-_ _ __ _ _ _(ft)

1990 Disassembly table R 8.15 2.4 x 0.9 x 3.7 SS Support and placement
8 xS' x 12' of fiel assemblies for

- - ___sheaing operations
Dissolver R .22 3.0 x 0.3 OD SS Dissolution of chopped
(Tank 12?) 10 'OD PWR spent fuel

Auxiliary R .22 3.0 x 0,3 0D SB Reservoir for dissolver
dissolver 10' x 1' OD solution
reservoir

Condenser R .22 3.0 x 0.3 OD SS Off gas treatment

10'x P OD

Contaiment - R 3.50 3.0 x 1.2 OD SS Liquid solution
vessel 10' x 4' CD e d contaimen

1990 7C - 1.3 1.2 x 0.3 x 3.7 SS Equipment service rak
4rx l' x 12'

1991 4C - R 2.0 2.1 x 0 x 0.3 SS Equipment service rack
7'xl'xlO'

1991 Acid holding tnk A .35 1.2 x 0.6 SS PWR hall acid soak tank
(Tank 125) 4'x 2' OD

Solutionslorage R .35 1.2 x.6 SS Dissolversolution
(Tank 126) 4'x 2'OD storage (up to

300.g/L U)
1991 Hull rinse tanks R .17 2A x 0.3 SS Washing of PWR hulls

(tanks 128 and 8'x I' OD (each) after shearing
129) 1

992 5A Induction-heated R 11.3 3.0 x l.2 3.0 SS NWVP in-can induction
furnace O'x4'x 0' fRumace

1992 3C R 2 2.1 x 0.3 x 3.0 85 Support stracture
7 x l'x 10'

Packed serbber R .19 2.7 x 0,3 SS Off gas treatment
(Tank 111) 9'x l'OD--
Condenser R 19 1.8 x 0.3 SS Off gas treatment
(E-119) C x l'OD

1V93 A- .- R- 13A .- 2.4x 1A x 5.2 SS - Support structfie
8' x 3-1/2' x 17'

Venturi scrubber R .02 1.2 x 0.030 OD Inconel Priinary RLFCM off gas
- - -+ - - - 4 - 013-" t-- . 1reah tt- - -

Scmbsolution R 2,5 0.9 x 1.5 x 1.8 Inconel Venturi scrub solution
storage tank 3'x 5 6' Hastelloy recirculation tank
(Tank 134)

2605.08-23 T3-2
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Table 3-2. Sum ofMTior B-Cell EQuioment Items.
FY Rack Major Cleaneut Total Appro,.imate Constrution Eqiipmentuse

eguipment in rack status m3  dimensions in m materials
______________ ______ ________ (ft) _________

1993 3B -R 10.8 2.4 x 0.9 x4,9 SS Support structure
8' x 3' x 16'

Waste feed tanks R 3.2 2.4 x 0.9 SS preparadon and storage
(tanks 130 and 'x TOD (each) of RLFCM feeds
131) (cesium and stronium

solutions to
3.7x10'3DBg/L)

Hydraulicpulser R .33 2.4 x0.5 SS Feed tankagitation
(A-130) 8'x 1-1/2 OD
Seal pot R 08 1.2 x 0.3 Inconel RLPCM presswre relief
(Tank 135) 4' x £OD Hastelloy

1994 4A - R 8.1 2.4 x 1.2 x 2.7 SS Support stucture
S' x 4' x 9'

Canister storage F .76 2.4 x 1.2 x 2.7 SS Storage of waste
(Tank 120 W x4x 9 canisters currently

i , unacceptable for burial

1994 6A RLFCM R 4.7 2.1 x 1.8 x 1,2 SS. Inconel, Liquid-fed cezanic,
containment 7' x 6' x 41 various types of meltcr tank (cesiwn and
vessel ceramic stontium glass up to

iuinsng bricks 55.5 Bg/g)

Turntable R 7.2 2.7 x 1.8 SS RLFCM canister
9' x 6' OD Qoutlrinent and

positioning

Glass-level R .47 3.7 x 0.3 SS Measurement of glass
detection system 12' x 1' OD level in RLFCM
source positioner canisers

Miscellaneous

Sep/Oct 7B Fuel storage rack R 9.9 2A x l.5 X 3.0 SS Spent fAel storage
1996 7'x 5'x 10'1

Weld/rinse station R .54 3.4 x 0.5 SS Preliminary
2.0 1' x 1-1/2' OD decontamination of

24 x 0.9 0.9 RLFCM/FRG canisters
8 x 3' x 3' and weld clostre
(support stand)

FRG canister R 6,0 0.9 x 0.9 Xl.2 SS Temporary storage for
storagepods 64 3' x 3x 4' (6) FRO canisters

1.2 x 0.3
4'xl'OD(8)

FRG instrunantad R 35 1.2 x 0.6 SS lAnnealg fargnaeefor
-- miderfmaIe -.-.- - - -RG ri cag tests

Failed R 2.1 2 4 0.6 SS Various process vessels
pumps/agitators 8 a 2 CD (3)

2005-08-23 T3-3



Page 116 f of 012 DA225050

DOE/RL-96-73, Rev. 3
08/2005

Table 3.2. Surma' of Major S-Cell Equipment Items.
FY Rack Major Cleanout Total Approxirnate Constrtction Equipment use

equipment in rack status' m' dimensions in rn nMaterials
___________( t)

Miscellaneous PR Varies SS primarily Various equipment
equipment dropped to floor over

20-year period
199 14 2 .4 x 1.2 x 4,9 SS Support structure

2.6 1.5 x ,1 OD SS Storage of cerium,
each cesinm, strontium, and

dissolver waste solutions
1 (up to 3.7x1O"3Bg/L)

1998 Containment 4.2 3.7 x 1.2 SS Secondary liquid
vessel (Tank 119) 12'x 4'OD contanen for tan

1- 125 and 126)
1992 12A 18 2.7 x 1.2 x 5.5 SS Supporistructure

Condensate 13 l.5 x 1.1 SS Final oIf gas condensate
collection 5' x 3-1/2' OD collection (low-level
(Tank 116) liquid waste)

Heater (i-116) 008 1.2 x 0.3 SS Off gas heater for itter
4 x 1'OD Protection

Filter assemblies .67 0.3 x 0.6 x L2 SS HEPA fiter enclosure
(F-11, F-112, tx 2x4'(each) assemblies
F.113)

Final scrubber 1.3 3, x 0.3 OD SS Final off gas treatment
(Tank 118) and 2.6 (T-118) (low-levelliquid waste)
Tower (T-3 18) 5' x 3-1/2' OD

(TX-118)

1999 1A - 19 2.4 x 1,2 x 6.4 Stainless steel Supportstrucwre

Evaporator 1.7 3.0 x 1.2 OD Titanium Waste concentrator,
(Tank 113) prepantion of cerium,

cesium, strontium, and
dissolver solution waste
(up to 3.7x3O Bg/L)

Evaporator tower 0.15 2.1 x 0.30 OD Titanium Towar for evapoator
(T-113) 2.1 x 0.3

7 x ' OD
(T_ e-i13) _ _ __ _ _ _ _

Evaporator 0.18 2.7 x 0.6 OD Titanium Off gas treatment
condenser
(E-113)

-- .- Ftdonatob 17--T-- x1.2OD TVt-an-m. Add fIlection and
(TarkI 115) concentration
Fractionator and 0.63 4.9 x 0.3 OD Titanium Tower for ftactionaticn
tower(T- 15)

2005-08-23 T3-4
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Table 3-2. Sum of Major B-Cell EBq'iwent items.
FY Rack Major Cleanont Total Approximate Construcion Equipmwni use

equipment in rack status' M3  dinsionsin an erials
______ ~~(ft) _____ _______

Fractionatr .24 2.4 x 0.6 OD SS Off gas treatment
condenser

(E-Si5) I- ________ _ _ __ O____R____?______
SS - sti~ess atedl GD a outside disheniion tR designates equipwnt removed ?R designates equsipinbnt biwtia~y removed.
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1 4.0 WASTE CHARACTERISTICS

2 ZTis chapter describes the quantities and characteristics of the waste stored in the REC, MLV, and LLV,
3 The description of the waste characteristics is based on an evaluation of process records, process
4 knowledge, and available waste analyses data. The quantities of waste are the estimated volumes that
5 existed before inventory removal. The information is summarized in Tables 4-1 and 4-2,
6
7 The process used to gather the information included discussions with knowledgeable building personnel
8 and research of historical documentation (e.g., process records). Wherever gaps in information were

-9 identified, knowledgeable personnel were asked to provide any historical information, documentation, or
10 irformation that would provide insight to chemicals or feedstocks used during past operations.
11
12 Chemical analysis of the material was not always amenable to the use of specific SW-846
13 OVAC-173-303-110) methods because of as low as reasonably achievable (ALARA) concerns with
14 respect to radiation exposure. Because of the safety constraints and the limitations of technology
15 available for remote sampling and analysis, a comprehensive analytical waste characterization was not
16 conducted,
17
'S
19 4.1 B-CELL PROCESSES FEEDSTOCK COMPOSITIONS

20 The waste material in the REC and the HLV and LLV tanks came primarily from the processes
21 perfonned in B-Cell. This section sunnnrizes the information available on the feedstoclc used in those
22 processes. For some processes, searches for historical documentation provided littlespecific
23 information,
24
25
26 4.1,1 Waste Solidification Engineering Prototypes Program

27 The WSEP Program (Chapter 3.0, Section 3.2.1) was active from 1966 through 1972. The program
28 was used to demonstrate three methods of solidifying radioactive high-level waste (JLW). These
29 methods were pot solidification, spray solidification, and phosphate glass formation. A description of
30 these processes is provided in Chapter 3.0. The feed material compositions used in the WSEP program
31 represented high-level waste from aqueous reprocessing plants,
32
33 The WSE? studies involved formulating study glasses; about 1,500 melts using different ratios of added
34 inert chemicals, different waste-to-frit ratios, and different radioisotopic loadings. Table 4-3 lists several
35 typical feedstock compositions tested, The information presented is compiled from quarterly progress
36 reports for the Atomic Energy Co'mmission Research and Development, 1965-1967 (e.g., BNWL-1186)
37 All of the feed formulated during this program was mixed with silica frit to form the glass
38 (EPRI-NP-44-SR).
39
40........... .
41 4.1.2 Nuclear Waste Vitrification Project

42 The NWVP process vitrified liquid high-level waste produced during demonstration of separation of
4- - 4t- fisails muz aW rn -ecThpeffiudFn fIl~ XIffidfljfi-e pitoniu a uraiumwere extracted
44 at the 325 Building. The remaining liquid HLW solution was remmed to 324 Building and vitrified in
45 B-Cell. Two glass-producing nms were made. The liquid HLW was used to formulate a feed stock using
46 the PW-Sa composition (Table 4-3). The liquid HLW was dried at high temperatures to form a granular

2005-08-23 4-1
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1 powder (calcine). The frit-to-calcine ratio used in the program was 4.2:1 and 2.2:1, respectively, for the
2 two glass-making runs performed (EPRI-NP-44-SR and PNL-3038).
3
4 Some liquid HLW solution not used in production of glass was retained in HLV Tank 107 for future use.
5 The material in Tank 107 was included in the solutions treated during the HLV Interim Waste Removal
6 Action Project (Chapter 3.0, Section 3.3.9).
7
8.
9 4.1.3 Zeolite Vitrification Demonstration Project

10 The ZVDP was used to demonstrate that zeolite ion exchange resins could be vitrified to immobilize
11 radionuclides present in the resin. The zeolite used in this vitrification process was Linde lcnsiv 11-95,
12 which consists of a matrix of polystyrene with a nuclear sulfonic acid active group. Approximately
13 0.45-square-meters of zeolite containing radioactive cesium and strontium was used for the
14 demonstration. The feed formulation used to produce the glass canisters was 5% B203 5% Li 20, 8%
15 Na2O, 7% TI%, and 75% zeolite (PNL 1981).
16
17
18 41.4 Radioactive Liquid-Fed Ceramic Melter Testing

19 The RLFCM program used feed slurries containing all glass formers and waste in a single nitric acid
20 solution that was fed to the melter Feed stocks for the slurries were separated into two separate
21 categories: (1) cold (nonradioactive)feed stocks and (2) radioactive feed stocks. Cold feedstocks were
22 used to test the operation of the melter system. The cold feedstocks were identical to radioactive
23 feedstocks except that nonradioactive metals were substituted for the radioisotopes. Table 4-4 lists the
24 composition of radioactive and nonradioactive feedstocks.
25
26 Feedstock solutions used during the production of sealed isotopic heat sources for the FRG Program were
27 kept separated in HLV Tanks-104 and -105. Tank 104 was used to hold high cesium-137 concentration
28 feedstocks, and Tank 105 held high strontium-90 feedstocks. Table 4-5 lists the chemical composition of
29 these two waste types used during the FRG Program
30
31
32 4.2 RADIOCHEMICAL ENGINEERING CELLS WASTE INVENTORYAND
33 CHARACTERISTICS

34 Mixed-waste generation and storage occured in B-Cell and D-Cell. B-Cell waste was generated as a
35 result of performing pilot-scale waste treatability studies. D-Cell was used to temporarily store and treat
36 mixed waste. Waste generated in B-Cell is primarily found enolosed in process equipment and as a
37 component of dispersible material present on the floor due to unplanned releases of process solutions into
38 the cell. One container of mixed waste was generated by collecting mineral oil absorbed on
39 diatomaceous earth when a shielded window in B-Cell failed, The container was transferred to D-Cell
40 for temporary storage to decrease the amount of flarnmable combustibles in 8-Cell. That container was
41 removed and transported as SCW to the PUREX Stdftge Tuniels inh Jiiuary 1996. D-ell also wasused
42 to house the HLV Interim Waste Removal Action equipment that was used to treat waste from the HLV
43 This equipment continues to be stored in the D-Cell.
44
45 The dangerous waste components of mixed waste in B-Cell were introduced pnimarily during testing of
46 vitrification technologies as described in Chapter 3.0. Chemical solutions used for in-cell processes were
47 nitric acid based, resulting in solutions with pH readings less than 1. Radioactive solutions high in
48 strontium-90 and cesium-137 transoorted to the building from the B-Plant complex in 1985 contained
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1 trace amounts of heavy metals such as chromium and lead. Additionally, elemental lead was used in
2 B-Cell both for radiation shielding and as counterbalance weights on equipment. Subsequent size
3 reduction by cutting of equipment containing this shielding or counterbalance material generated small
4 :etticles of elemental lead that eventually mixed with dispersible materials on the cell floor.
5
6 From a review of analytical data and process and operating records, and a comparison with the
7 designation criteria of WAC 173-303, the following waste streams in the REC have been designated as
8 mixed waste:
9

10 * Dispersible material and debris contaminated with spilled feed material
II a Elementallead
12 a Dried melter feed heels
13 * Liquid metal seal
14 & Window oil and oil absorption material
15 * Filters containing heavy metals.
16
17 These classifications are described further in the following sections. Table 4-1 provides a list of the
18 dangerous waste in B-Cell and D-Cell, the dangerous waste numbers, and an estimate of maximum
19 inventory.
20
21
22 4.2.1 Dispersible Material and Debris

23 Dispersible material and debris, located in B-Cell, consists of dirt, dust, process residues, and equipment
24 and tools that collected on the floor during operations. Additionally, the dispersible material includes
25 'one-time' or sporadically-spilled feed material that contained heavy metals and radionuclides from
26 B-CeIl process equipment. The dangerous waste constituents present are cadmium, chromium, and lead.
27
28 In 1986, an estimated 750 liters of a nitic acid solution containing cesium-137, strontium-90, and trace
29 amounts of plutonium and heavy metals (chromium and lead) were accidentally released to the -
30 southeastern portion of the floor in B2Cell during RLFCM operations. It is known, however, that a thick
31 layer of fine dirt particles introduced through the ventilation inlets during the life of the building was
32 present on the cell floor. Additionally, some equipment and tools dropped during operati ons, such as
33 wrenches, air hoses, thermocouple wires, small tools, pieces of manipulator boots, air hoses, water hoses,
34 pieces of pipe, and glass sample vials, also were present in the spill arca. It is assumed that some
35 quantity of the spilled liquid was absorbed by the material on the floor, or coated larger items present. It
36 is also assumed that the liquid eventually evaporated, leaving a crusty, dried mud-like material that, if
37 disturbed, breaks into finely dispersible particles ranging in size from macro to very fine (size
38 distribution undetermined) material.
39
40 The location of equipmentracks over the spill area has precluded cleanup or sampling of the floor in the
41 location of the spill. Additionally, an equipment rack is positioned over the cell saump. Until the
42 equipment racks in the eastem half of the cell are removed, access to the spill area or the samp area is not
43 possible: It-has been estimated, bWed 6n the Faility Radidiative Materil Lbg, naintsined in the
44 324 Building, that the dispersible material within B-Cell contains about 1.5 million curies of radioactive
45 materials, primarily cesium and strontium isotopes.

47 Material in B-Cell ourrently~is being collected for removal as part of the BCCP (Chapter 3.0,
48 Section 3.2.2). To date, 10 containers of dispersible material have been collected and characterized.
49 These engineered containers (EC) were labeled as EC-14, EC-15, EC-16, EC-17, EC -19, EC-21, EC-22,
50 EC-23, EC-24, and EC-25. After collecting the dispersible material from the floor, the material was ran
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1 through a sieve to remove the larger debris. The sieved material was loaded into steel containers. Once
2 the material was placed in containers, the containers were moved to a work station in front of a cell
3 window. A sanple from each container was obtained by coring. A sample auger of sufficient length to
4 collect sample from the top to the bottom of the container was forced through the material in the
5 container. The sample auger was unloaded into an engineered storage container; approximately five
6 grams of material was removed from this container as a sample for analysis. These samples were
7 collected in 1995 and were transported to the PNNL 325 laboratory for analyses. The analytical data is
8 sunimarized in Table 4-6,
9

10 A pH analysis was performed on samples from all the containers. The pH analysis was performed by.
11 leaching 0.5 gram of sample with five grams of water for 15 minutes. Duplicate samples were run for
12 each container. The pH of the leachate solutions ranged from 8.0 to 8.
13
14 Approximately five grams of each sample were analyzed using the toxicity characteristics leaching
15 procedure (TCLP) for designation purposes. All samples were extracted using a 20 times dilution. The
16 extract from the TCLP was diluted 1,25 fold and analyzed using inductively coupled plasma (ICP)
17 spectroscopy. The analysis included the use of duplicate samples, preparation blanks, and TCLP extract
18 blanks., Table 4-6 provides the analytical results.
19
20 The analyzed quality control samples were within acceptable limits. Sample spike recoveries for all
21 analyses were within acceptable limits except for silver, which was low (ranging from 32 percent to
22 approximately 50 percent). The laboratory control standards also showed low silver recoveries.
23 However, it is noted that for the samples, there is no silver detected above the instrument detection limit,
24 vihich is 200 times below the regulatory threshold. Also, the small sample size might add additional
25 uncertainty to the values-
26
27 PNNL designated the dispersible material in B-Cell in 1995 based on these analytical results. Process
28 knowledge was used to determine that the dispersible waste was not generated from a discarded chemical
29 product, or a listed waste source. The dispersible material was not an 'unused chemical product.' B-Cell
30 had been used to demonstrate engineering scale radioactive processes. These processes did not include
31 the use of any 'listed' materials. The dispersible material was designated based or. cdmparison of the
32 analytical results with toxic characterist regulatory limits (WAC 173-303-90). Based on the analytical
23 results, the despersible material was designated as a characteristic waste for cadium (D006), lead (D08),
34 and chromium (D007) and as extremely hazardous waste (WT01). The pH analyses indicated that the
35 despersible material did not show the characteristic of corrosivity.
36
37 The dispersible material collected through May 1996 was transferred in 1996 to the PUREX Storage
38 Tunnels for long-term storage. As more material is collected and designated as mixed waste, this waste
39 will be transferred to an onsite TSD unit or shipped offsite to a TSD facility.
40
41
42 4.22 Elemental Lead

43- - Approximately 0.7 -cubic meter of lead that was used as shielding or cuntetbaliidde wdit in BCell i6- -

44 0.09 cubic meter of lead shot have been stored in B-Cell. Lead that was poured into the legs of
45 equipment for stability is being removed from B-Cell with the equipment as part of the BCCP. The
46 radioactive contaminated elemental lead that hadbee collectedthrvg4 May.1996,,which.was.-
47 remote-handled mixed waste, was transferred in luly 1996 to the PUREX Storage Tunnels in 1996 for
48 long-term storage
.49
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I FNNL designated the elemental lead in 1994 based on process knowledge. As recorded in a memo to
2 file, the lead was not generated from a discarded chemical product or a listed waste Source. It was
3 assumed that the elemental lead would leach during a TCLP in levels in excess of the regulatory levels.
4 This generator knowledge was used to designate the elemental lead waste as characteristic for lead
5 (D008) and as extremely hazardous waste (WTO 1).
6
7
8. A.2.3 . ried Melter Feed-Heels

9 Small process feed tanks located in B-Cell were used during the MG program melter testing project and
10 other pilot process operations. The feed solution in the tanks dried up, leaving a highly radioactive and
11 potentially mixed waste. This dried rmterial is referred to as dried melter feed. During previous cleanup
12 activities in B-Cell, approximately 0.17 cubic meter of this material was removed from the tanks and
13 placed in 11-liter steel-tube containers. This material was transferred in February 1996 to the PUXD(
14 Storage Tunnels in 1996 for long-tern storage.
15
16 PNNL designated the dried melter feed heels in 1994 based do process knowledge and analytical results
17 of the original feed material. As recorded in a memo to file, the dried melter feed heels did not meet the
18 criteria for listed waste, The analytical data available for the original feed material used for designation
19 indicated lead and chromium concentrations of 2.36 grams/liter and 1.72 grama/liter respectively. This
20 information was used to calculate that the coneentration in the dried feed material would be
21 approximately 5,200 parts per million lead and 3,800 parts per million chromiun. The TCLP used to
22 designate waste requires a 20:1 dilution during the extraction process. If it is assumed that all of the
23 metal contamination was leachable, the maximum concentration in the extract would be 260 parts per
24 million lead and 190 parts per million chromium. Therefore, the dried melter feed heels were designated
25 as characteristic for lead (DOGS), and chromium (D-007), and as extremely hazardous waste (WTOI).
26
27
28 4.2.4 Liquid Metal Seal

29 The liquid metal seal is a metal alloy containing 50 percent bismuth, 26.7 percent-lead, 13.3 percent tin,
30 and 10 percent cadmium. This alloy bas a melting point of 70'C, and it was used as a seal material as
31 part of the glass melter (refer to Chapter 3.0, Section 3.2). The waste as packaged was <0.2 cubic meter
32 in volume, and was transferred in 1996 to the PUREX Storage Tunnels.
33
34 PNNL designated the liquid metal seal in 1994 based on process knowledge and analytical information
35 available on the original material. The liquid metal did not meet the criteria for listed waste. The metal
36 seal is assumed to be an alloy composed of bismuth, lead, tin, and cadmium in the concentrations noted
37 previously. The exact product information could not be located; this composition was-based on melting
38 point data. It was assumed that the elements would leach during a TCLP in excess of the regulatory
39 limits. Generator knowledge was used to designated the liquid metal seal waste as characteristic tar lead
40 (1)008), and cadmium (D006), and as extremely hazardous waste (WT01).
41
42- - - - -

43 4.2.5 Window Oil and Oil-Absorption Material

44 An absorbent material diatomaceous eat)as used to cleanup minej) ii from a leaknajwindow in
45 BCel. The material was collected and placed in a 20(8-liter container that was moved 1o D-Cell in
46 July 1994 because of flammability considerations. (Torches were being used to cutup equipment being
47 removed from B-Cell.) This container was transferred to the: PUREX Storage Tunnels in 1996.
48
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i PNNL designated the window oil in 1994 based on process imowledge. The window oil did not meet the
2 criteria for listed waste. The material safety data sheet (MSDS) for the mineral oil listed a LDs of 2 g/kg
3 (Dermal Rabbit). A dilution factor of three was assumed to result from addition of absorbent material.
4 The mineral oil and absorbent was designated as WT02.
5
6
7 4.2.6 Filters Containing Heavy Metals

8 Filters designed to collect heavy metals (e,g., barium, cadmium, chromium, lead) from the EILV Interim
9 Waste Removal Action Project treatmentproess performed in 1996 (Chapter 3.0, Section 3.3.9) initially

10 were stored in D-Cell where the treatment process took place. These filters are considered mixed waste.
11 The filters were moved to B-Cell and will be transferred to the PUREX Storage Tunnels (or another
12 permitted TSD), as discussed in Chapte 3.0, Section 3.3.2.
13
14
15 4.3 VAULT TANK WASTE INVENTORY AND CHARACTERISTICS

16 The HLV and LLY tanks have been used as holding tanks for feed solutions, feedstock tanks for process
17 solutions, collection tanks for process effluents, and storage tanks for waste solutions since 1968. The
18 vault tanks can receive solutions as described in Chapters 2.0 and 3.0. The HLV and LLV tank contents
19 were sampled and analyzed in 1990. As part of the HLV Interim Action Removal Process, the HLV tank
20 contents were sampled and analyzed in 1996. The HLY tanks were drained and flushed in 1996
21 (Chapter 3.0, Section 3.1.5).
22
23
24 4.1 1990 MYN and LLV Tank Contents Characterization

25 The volume of material in each of the tanks during the 1990 sampling event was reported as: tank 10 1,
26 5,580 liters; Tank 102, 7,100 liters; tank 103, 5,640 liters; Tank 104, 5,500 liters; Tank 105, 2,060 liters;
27 Tank 106, 1,023 liters; and tank 108, 7,100 liters (PNL 1990). The material in Tank 107 had been
28 transferred to Tank 112 in B-Cell earlier in the year for possible use in a treatability study. A the timeof
29 sampling, the material in Tank 111, which had originated in Tank 101, had a volume of 740 iiters. The
30 treatability study did not take place and the material was returned later to Tank 107. Waste tank contents
31 wete analyzed at the PNNL 325 laboratory.
32
33 Sampling for all tank contents, except for tanks 105 and 107, occurred in the remote-operated saeile
34 station, located in Room 145. This station used a shielded hood for sampling the tank contents.
35 Sampling was performed with special sampling equipment located in the hood. Air jets were used for
36 circulating the material to and through the sampler. The material from Tank 107 was being stored
37 temporarily in Tank 112 and was sampled directly from Tank 112. A sample of Tank 105 material,
38 leftover from an earlier analyses, bad been found at the PNNL 325 Laboratory, and no additional samples
39 were taken from Tank 105.
40
41 Analyses of the tank contents were conducted by the PNNL 325 Laboratory for several analytes,
42 including ICP for total metals, anions by ion chromatography (IC), and pH and radiochemistry. All
43 analyses used PNNL-specific methods in place at the time of sampling. Analytical results of the samples
44 ar provided in Tables 4-7, 4-8, and 4-9. -

45'
46 Data from this sampling event were used to evaluate and designate the material in tanks 10 1, 102, 103,
47 106, and 108 (PNL, 1990). The materials in tanks 104,105, and 112 were not considered waste at that
48 time, as it was planned to use the materials within the next 12 months, and were not designated. None of
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1 the tank contents metthe criteria forlisted waste. The waste was designated based on the concentrations
2 of toxicity-characteristic listed metals. Tank 101 waste showed no concentrations above
3 toxicity-characteristic regulatory limits, and therefore, was not designated as dangerous waste, Tank 102
4 waste was designated as characteristic waste for arsenic, (D004), barium (D005) and lead (DOO8).
5 Tank 103 waste was designated as characteristic for barium (13005). Tank 106 waste showed no
6 concentrations above TC regulatory limits, and therefore was not designated as a dangerous waste,
7 Tank 108 waste was designated as a characteristic waste for chromium (D007).

'.8 .-
9 In 1994, the remaining tank contents were declared waste and were designated based on the 1990

10 analytical results. The tanks contents had not been altered since the 1990 sampling event except for
1I evaporation and addition of water due to evaporation. The waste in Tank 104 was designated as
12 corrosive (DO02) due to a pH of 14 and as characteristic for lead (D008). Tank 105 waste was
13 designated as corrosive (D002), pH 1.5, and as characteriatic for lead (D008). Tank 107 waste was
14 designated as corrosive (D002), pH 02, and as characteristic for barium (DO05), chromium (D007) and
15 cadmium (D006).
16
17 The dangerous waste designations for the solutions stored in all of the HLV and LLV tanks are provided
18 in Table 4-2.
19
20
21 4.3.2 1996 ILV Tank Contents Characterization

22 In 1996, the waste in the HLV tanks was removed, treated, and the filtrate transferred to the DST system
23 for storage as part of the HLV Interim Waste Removal Action (Chapter 30, Section 3.3.9). Solids from
24 the treatment process have been designated as mixed waste, product, and LLW and stored appropriately.
25 As part of these removal activities, samples from the HLV tanks containing waste were collected.
26 Tank 106 contained no liquid before liquid waste treatment activities and therefore was not sampled.
27 The samples from the reraining HLV tanks were analyzed to provide information necessa-y for the
28 cleanout and treatment prooess. In addition, samples were taken from the last rinsate used during the
29 HLV waste removal activities. The infbrmation collected is provided in the following sections.
30
31 A higher level of quality assurance and quality control is associated with the data referenced in thiis
32 section tan for the data on the 1990 sampling and analyses event. Therefore, additional detail on
33 sampling and analyses activities is provided.
34
35 43.2,1 HLV Tank Waste Sampling and Analyses

36 For ALARA concerns, the use of the remote operated sample station location in Room 145 was not used.
37 Waste was transferred from the HLV tanks to Tank 112 in B-Cell where the waste was sampled using the
38 closed loop samplei on the tank A representative sample was collected by allowing the tank solution to
39 recirculate through the sample bottle befbre stopping th airj et. The turbulence of the transfer from the
40 HLV tanks to Tank 112 in B-Cell was expected to have mixed the waste thoroughly. The following
41 information is based on entries in the Solution Transfer Log for the 324 Building.
42 -.................. . ... .. .. .. .. ... - -

43 Initially, on April 25,1996, the contents of Tank 104 (628 lit:rs) were transferredto Tank 105, mixing
44 the waste from tanks 105 and 104. On April 26, Tank 104 was rinsed with 170 liters of clean water that
45 was transferred to Tank 105. On April 29, Tank 104 was rinsed again with 240 liters of water that was
4-^ - fs d td TI TT6 TiIE TOT Ad6dU6iaTwaWvoTufiias (iffgi-g-tr6 TfivetU30 " 'tos)w"V6-
47 added during each transfer due tojet dilution. On Jute 3 and 4,1996, the contents ofTank 107
48 (444 liters) were transferred to the empty Tank 104, and the contents of Tank 104 (446 liters) were
49 transferred to Tank 112. These contents were sampled and returned to Tank 107. The empty Tank 104
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1 was rinsed with 168 liters of 0.01M nitric acid. This dilute acid was transferred to Tank 112 and to
2 Tankl07. Tank 104 was rinsed again with 153 liters of 0.0IM nitric acid. This dilute acid was again
3 transferred to Tank 112 and to Tank 107, The final volume in Tank 107 on June 4, 1996: was
4 approximately 860 liters, On June 4, 1996, the contents ofTank 105 (2,130 liters) was transferred to an
5 empty Tank 104. On June 5, 1996, approximately 784 liters were transferred from Tank 104 to Tank 112
6 and sampled. The final volume in Tank 104 on June 5, 1996, was approximately 1,390 liters. The final
7 volume of Tank 112 on June 5, 1996, was approximately 820 liters.
8
9 Two samples were taken from Tank 112 during each sampling event. These samples were combined in

10 the laboratory before any sample preparation and analyses, The samples frorn the Tank 104/105 -
11 composite were found to be colorless, clear liquids with a minute amount of settled solids. The samples
12 from Tank 107 were opaque brown liquids. The samples were transferred to the PNNL 325 Laboratory
13 for analyses.
14
15 The samples were analyzed by ICP for metals and by IC for anions. Because of the high radioactivity
16 dose rates, both samples needed significant dilution to ensure that worker exposure W'as ALARA. The
17 reported results are corrected for these dilutions,
IF
19 For the anion analyses, the samples were diluted 1,140-fold so the radioactivity dose level fell within the
20 allowable levels for personnel safety. The diluted sample aliquots were analyzed by IC for fluoride,
21 chloride, bromide, nitrate, nitrite, phosphate, and sulfate. All quality control requirements were met.
22 Both samples showed significant concentrations of nitrate. The Tank 104/105 composite averaged
23 13,000 ptg/mL nitrate; Tank 107 waste averaged 56,000 pg/mL nitrate. The Tank 104/105 composite
24 also showed detectable levels of sulfate (average 850 pg/mL). All other anion analyses were below
25 detection limits. Results are summarized in Table 410,
26
27 Analyses by ICP/mass spectroscopy (ICP/MS) took place on July 29, 1996. Because of the high
28 instrument background, sodium and potassium results were not obtained. A process blank and blank
29 spike were analyzed along with samples. (Process blank was the FNNL 325 Laboratory term for method
30 blank Reagents without the sample were processed through the entire digestion process and analyzed in
31 the same manner as the samples.) The ICP/MS detected some contamination in the process blank. The
32 process blank results for aluminum, calcnirn, iron, magnesium, lead, and zinc were comparable in some
33 cases to the results reported for the samples, In addition, silicon was detected in the nitric acid blank at
34 approximately 40 to 60 percent of the sample results. Toe IC? analysis of the process blank also
35 indicated the presence of aluminum, iron, zinc, and calcium at similar concentrations in the process
36 blank. As a.result, it is believed that the contamination of aluminun, iron, zinc, and calcium most likely
37 came from the preparation method. It is likely that analytes detected in the blanks at levels equal to the
38 samples show a false positive for the sample results. The uncertainty associated with manganese, zinc,
39 and technetium results were high, indicating a potential instability in the instrument, Both the
40 Tank 104/105 composite waste sample and the Tank 107 waste sample were run in duplicate and all
41 results and an average are presented in Table 4.12,
42
43 The 1CP/MS analyses showed relatively high levels of cadmium, chromium, lead, and selenium for both
44 sanplek. Also, the Tank 107 gample /aste is high fdrbariuim.. This is bbnsistenf with ihe 190 sampling
45 results, even though direct comparisons are difficult because of the evaporation and addition of water
46 during the intervening years, and the mixing of Tank 104 and -105 contents.

48 Or July 1, 1996, before analyses by ICP/MS, the Tank 104/105 composite also was analyzed by
49 ICP/Atomic Emission Spectrosoopy (ICP!AES). Because of limited quality control samples, the
50 IC/AES uncertainty is greater-than normal. The results should be used with caution. The Tank 104/105
5 I composite was acid digested and diluted to approximately 125-fold to bring the radioactivity levels to a

2OC15-08-23 4-8



Page 129 o 29b of DA01225050

DOE/RJ-96-73, Rev. 3
08/2005

I safe level, Matrix spike, serial dilution, and post-digestion spike were not performed because the
2 concentration of the analytes were expected to be at the detection limits and the analyst would have been
3 =nnecessarily exposed to high radioactivity levels. The blank spike was not performed because the
4 dilution applied would have resulted in the analytes not being detectable above the ICP estimted
5 quantitation limit (EQL).
6
7 The results for the JCP/AES analyses showed chromium and lead exceeding the TC regulatory limits,
8 The measured lead concentrations were within a factor of two times the detection limit, and therefore,
9 actually might not have been present. The lead measurement results might be due to interference from

10 high concentration of lanthanum. The: samples did not show levels of silver, arsenic, bariun, cadmium,
S1I or selenium above TC regulatory limits.
12
13 Potential contaminants of concern based on this 1996 sampling event are lead, barium, chromium,
14 cadmium, and selenium.
15
16 4Z.2.2 High-Level Vault Interim Removal Action Project Rinsate Sampling and Analyses

17 As part of the HLV Interim Waste Removal Action Project, in September 1996, the HLV tanks were
18 rinsed three times, twice with a dilute nitric acid solution and finally with a dilute sodium carbonate
19 solution (described in Chapter 3.0, Section 3.3.9). A sample of the rinse solution was collected from
20 Tank 112. The sample was analyzed by the PNNL 325 Laboratory. The rinse sample was filtered and
21 found to be 0.3 percent solids by weight The sample was acid digested and was analyzed by ICP/MS.
22 The matrix spike and the blank spike were within acceptable recoveries. The method blank contained
23 lead at concentration greater than five percent of that found in the sample, and showed a relative percent
24 difference (RPD) for chromium of 33 percent. The results of these analyses are in Table 4,12.
25
26 These analyses might indicate constituents remaining in the tanks and piping after the HL Interim
27 Waste Removal Action Project activities were complete. Potential contaminants of concem based on the
28 rinsate analyses include arsenic, chrominm, and lead.
29
30
31 4.3.3 Tank Contents Summary

32 The LLV tanks 101, 102, and 103 stored process condensates and decontamination solutions (e.g., from
33 decontamination of the airlock, cells manipulators, fume-hoods). During the WSEP and NWVP,
34 tank 108 was reported not to have been used extensively, partly due to its limited size and transfer
35 capabilities. However, during the FRG Program, tank 108 was used routinely to receive clean acids from
36 the acid fractionater. The 1990 results indicate that the concentrations of halides (e.g.-fluorides,
37 chlorides) were higher in tank 108 than in the other LLV tanks. It is expected that the concentration of
38 halides'was higher in the acids than that of the process condensates due to these constituents being
39 concentrated in the fractionator bottoms.
40
41 For the HLV, tanks 104 and 105 analytical results are most representative of waste generated during the
42 FRG Program. The solution in Tank 104 was essentiallythe HLV tank heel of eesiudi-137 feedstbck for
43 the FRG canister fill activities, Likewise, solution in Tank 105 was the HLV tank heel of strontium-90
44 leedstock for the FRG canister fill activities. The FRG Program feed material contained residual
45 fluorides and chlorides from the conversion performed in the 200 Areas ofariginal feed material to
46 idites. The 1990 analytical results indicated fairly high levels of chloride and fluoride concentrations
47 for Tank 105. High nitrates were noted for both tanks in 1990 and for the composite in 1996.
48
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1 Tank 107 was used routinely during the WSEP and NWVP to contain feed materials before the materials
2 were sent to the melter-feed makeup tank 114 in B-Cell. The feed material for the NWVP was stored in
3 Tank 107 when the contents were declared waste. Tank 106 was used during the NWVP to accept
4 high-level liquid waste from the 325 Building, The 1990 analyses results indicate that Tank 106 contents
5 were more typical of the process condensates such as those stored in the LLV tanks.
6
7
8 4,4 CONSTITUENTS OF CONCERN FOR CLOSURE

9 The constituents of concern for closure are those constituents that have-been found in the waste or are
10 expected in the waste material based on process knowledge. The original HLV and LLV tank waste was
11 designated as dangerous waste due to concentrations oflead, barium, chrodurn, arsenic (at neat
12 detection limits), and also due to corrosivity. The 1996 sampling and analyses event showed
13 concentrations of lead, barium, chromium, cadmium, and selenium at high levels. During waste
14 designation of the collected B-Cell flocr dispersible debris, cadmium, chromium, and lead were found in
15 concentrations that designate as dangerous waste.
16
17 Based on these results, lead, chromium, barium, cadmium, and possibly selenium and arsenic are
18 considered to be constituents of concem for closure. This list could be revised as more information is
19 obtained through additional sampling and/or waste designation activities,
20
21 Organic substances are not expected to be of concern during closure. History of the HLV and LLV
22 indicates that the addition of organic substances to the tanks was limited to cell cleaning activities or as
23 contaminants. The organic substances were present only during the WSEP program that completed
24 activities in 1972. The high temperatures and constant airflow would make retention of volatile organics
25 improbable. The high radiation field in the tanks is expected to have degraded any organic molecules
26 that might have been left in the tanks following the last program use in 1987.
27
28 Process history identifies the primary radioactive substances used in the REC/HLV as strontium-90 and
29 cesium-137. While these are not considered constituents of concern for closure, the waste from the
30 324 Building Pan be a mixed waste. It is not expected that the dangerous waste components and
31 radioactive components will separate; therefore, in the event a liner has failed and soils are potentially
32 impacted the strontium-90 and cesium-137 might be useful as tracers in indicating the location of waste
33 materials.
34
35 It is expected that the majority of the unit will be closed using 'debris rule standards,' which allows for
36 the use of an approved treatment technology and a clean debris surface as a performance standard.
37 Therefore the closure performace standards for the portions of the unit being closed by the 'debris rule
38 standard' do not depend directly on knowledge of constituents of concern. However, sampling is
39 expected on rinsates from the piping and tanks and, if necessary, post-closure activities could be
40, conducted that do require more information on constituents of oncenm. In addition, ifnecessary to
41 coordinate any future closure activities with the operable unit,as discussed in Chapter 8.0, this
42 information on the constituents of concern for closure will be used in the clean up of areas of the
43 operable unit associated with the 324 Btilding.
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Table 4-1. Radiachemical Engintering Cells Waste Dangrous Waste Characteristics.
Waste type Location Waste Dangerous Estimated

designation constituects/ quantity
characteristic (cubic meters)

Floor debris' B-ell D006, D007, Cadmium, 2.5
DODS, WT02 chromium, lead,

toxic

Elemental lead B-Cell D008, WTO1 Lead, toxic 1.0

Dried melter feed heels B-Cell D007, DOS, Chroninu, lead, 0.17
WT01 toxic

fLiquid metal seal B-Cell D006, DODS, Cadmium, lead, <0.2
WTO1 toxic

Window oil and oil D-Cell WT02 Toxic <0.2
absorption material

'Includes dispersible material, tools, equipment, and pieces of metal.
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Table 4-2. Designation of Waste in Vault Tanks.

Tank' Waste type Waste designation Dangerous Etiated
constituents/ Volume 1990
characteristic (Vfters)

High-Level Vault Tanks

104. Dilute sfontium-90 nitrate and D002, D008, WT02 Corrosive, lead, toxic, 5,500
cesium-137 nitrate solutions pH 1,4

105 Dilute strontium-90 nitrate and D002, )008, WTO2 Corrosive, lead, toxic, 2,060
cesium-137 nitrate solutions pH 1.5

106 Low-level waste process solution None None 1,020

107 NWVP liquid process feedstock D005, D006, D007, Barium, cadmiunm, 740'
solution D002, WTO2 chromium, corrosive,

toxic

Low-Level Vault Tanks

101 Low-ievel condensate None None 5,580

102 Low-level condensate D004, D005, D08 Arseric, Bariun, Lead 7,100

-103 Low-level condensate D005 Barium 5,40

108 Contaminated nitric acid D007 Chromium 7,100

Location of waste before removal from the tanks.
b Material was being stored in Tank 112 in B-Cell at the time sampling.
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Table 4-4. Feedstocks for the RLFCM Program.

Element (present as Nonradloactive slurry Radioactive slurry
oxides) 'oacearation (grams/liter) cncentration

(gramstliter)

Al 0.59 148

B 5.10 21.8

B2 0.40 3.78

Ca 0.91 6.25

Cc 014 -

Cr 0,29 0.73

Fe 2.10 6.87

K 0,80

La AO 536

Mg 0,29 2.62

Mn 0.12 0,99

Na 730 43.2

Nd 0.20 1.5

Ni 0.09 0.57

Si 0.37 23.2

S 2.90 9.28

Ti 0.32 03

Zn 0.04 0.19

Zr 0.04 0.11

Pb 2.6
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Table 4-5. Chemical Cornposition of Strontium and Cesium Waste Feedstocks
for the FRG Program,

Oxide Strontium-90 solution Cesium-137 solution
(grams/liter) (gram/iter)

A1203  1.35 -

B20, 6.91 10.19

BaO 2.79 0.57

CaO 6.35 2.62

Ce203 --

Cr203 0.78 0.65

CsQO - 45.99

Fe2 4.95 3.23

La20 10.08 0.62

Mg0 1.23 0.72

tO2- 0.9 0.18

Na2O 40.92 31.33

Na2SoQ - _

NdSO 2.04

NiO 0.53

SiO2 3.01 1.42

Tio 2  0.36 L

ZrO 0.46

20C'-0-23
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Table 4-6. Dangerous Waste Constituent Concentrations in Collected B-Cell Floor
- Dispersible Material (in npm).

Cosdtuent ru& BC-14 EC-IS EC-16 EC-17 BC-19 EC-21 EC-22 EC-23 BC-24 EC-25 TCLiit

Arsenic A ND, ND ND ND. ND ND ND ND ND ND

B ND ND ND ND ND ND ND ND ND ND

-average ND ND N ND ND ND ND ND ND N 4

Bari= A 0.70 ND 1.60 1.10 ND 1.50 170 0.96 i120 L00

B 0.58 ND 2.00 0.97 ND 1.50 1.20 .10 0.74 [.00

average (44 ND M1 1.04 ND 1.50 45 L03 0.97 1.04 100

Cadinumn A 038 ND 0.S9 0.74 ND 0.90 0.62 0.62 0,36 0.60

B 031 ND 1.00 0.72 ND 0.90 056 0.71 0.37 040

average 0.35 ND 1.00 0.73 ND 0.90 0,59 .70 0.37 00

Chtgrnium A 0.10 ND 0.92 1.20 ND 0.40 0.28 0.29 6.4 0.30

B 0.08 ND 0.82 1.00 ND 0.30 0.25 0.31 6. 0.30

average 0.09 ND OXl 1.10 ND 0.35 0.27 0.30 6.3 0.30 5

Lead A ND ND 7,2 2.9 ND 15 54 5,4 54 6.9

B 0,18 ND 62 4.6 ND 11 17 22 I5 3.0

average 0,09 ND ZA i 3.8 ND) II 2. 13.1 34.5 5.0 5

Selenium A ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND

average ND ND Np ND ND ND ND ND ND ND

Silver A ND ND ND - ND ND ND ND ND ND ND

B ND ND ND ND ND ND ND ND ND NC

average ND ND ND ND ND ND- N) ND NID ND
Legend:
1C0 =
lCP/A.ES =
ND =m
ppmi=
TC=
TCLP=. ,

engineered container
inductively coupled plasrna/atomic tnission spectroscopy
not detected
parts per million
toxicity characteristic
toxicity characteristi leaching procedure

* Resuls from duplente runs (A & B) and the average values are presentod.

Designation was based on the average values; underlined values am above TC regulatory limits.
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Table 4-7. Analytical Results of Low-Level Vault Tanks 1990 Sampling.

Analyses Tank 101 Tank 102 Tank 103 Tank INS

pH 6.3 7,3 8.4 <1

Total uranium, g/ml 0..17 0.11 0.30 <0.19

Fluoride*,ppm <20... -L 7.6 146

Chloride*,ppin 143 65 166 218

Nitrate*, ppm 6... <0.8 0.8 27,900

Nitrite*, ppm <40 <,8 <0.8 1,000

Phosphate*, ppm 1630 405 55 <40

Sulfate*, ppm 204 115 188 152
90sr, d/m-rnL .38 E6 .65 ES 1.76 E6 2.16 E7

C370s, d/m-mL 6.54 F6 1.81 £6 6.80 E6 5.25 E8
Cs, d/m-mL 2A1 E3 1.10 E3 3.83 E3 NA

1 tu d/m-mL 3.1124 NA NA NA

24AM d/m-mL NA NA NA NA

Total alpha d/m-mL 5,04.5 2.31 E3 8,83 E3 5,41 E3

Key

*= perfbrmed by ion chromatgrphy
lsotope:ntnm9

oSr a eta-
'Cs - cesium-137

"Cs - esiun-134
15Eu europium-154
Z4Afl= aniericium-241
d/T-mL= disintegrations per minute per milliliter
pg/mtL= micrograms per milliliter
ppm = partsper million
NA = not available

2005-8-23 T4-7
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Table 4-8. Analytical Results o High-Level Vault Tanks, 1990 Sampling.
Analyses Tank 104 Tank 105 Tank 106 Tank 107

pH 1.4 1.5 6.19 0.7

Total uranium, g/mL 0.17 0.96 4E-2 4.9

Ffuorid&*, ppm NA 648 34 NA

Chloride*, ppm <500 3,678 152 <15

Nitrate*, ppm 6,287 38,650 NA 123,600

Nittite*, ppm NA 300 89 NA

Phosphate*, ppm NA <0.4 <40 NA

Sulfate, ppm NA 1976 <40 NA

"Sr, d/im-mL 1.52 E9 3.40 E10 3.54 E6 9.23 E10
' 7 Cs, d/m-mL 1.09 E9 2.64 E10 5.22 B6 1.42 E11

CS, d/M-ML. NA NA 4.22 E4 6.47 ES
Eu d/m-mL NA NA S.69 B4 1.50 E9

241,A d/m-nL NA 1.55 E5 NA NA

Total alpha d/m-mL 1.65 E4 NA 9.00 E4 2.32 E9

Key

* - $rforned by ion chromatogaphy.

hetvpes;
Sr = strontiwm-90 -

3'Cs- cesium-137
"CS= esj=-134
LBEu = europium-154

'Am - aericiutm-241
d/m-nmL = disintegrations per tibute per milliliter

ppm
NA
iig/mL
g/mL

= parts per million
= not available

micrograms permiluliter
= grms per mihilizer

2005-08-23 T4-9



Page 139 of 295 of M01225050

DOE/RL-96-73, Rev. 3
08/2005

Table 4-9, Vault Tanks Inductively Coupled Plasma
Mass Spectroscopy Aalytical Results, 1990 Sampling (in zg/mL).

Low-Level Vault Tanks High-Level Vault Tanks

Tank 101 Tank 102 Tank 103 Tank 108 Tank 104 Tank 106 Tank 107
Aluminur 478 2000 379 23.5 3.0 367 175
Arsenic NA 24 NA NA NA 4.9 NA
Boron 396.4 176 231 42 5.47 262 131
Barium 97.5 404 822 70 1.90 7&6 1074
Beryllium NA NA NA NA NA NA NA
Calcium 204.3 734 172 25.0 12.6 165 394
Cadmium NA NA NA NA NA NA 44
Cobalt NA NA NA NA NA NA NA
Chromium 4.87 1: 0.6 27 0.48 .43 405

Copper NA L7 0.79 NA 5.04 26.8 NA
Dysprosium NA NA NA NA NA NA NA
Iron 40.4 237 24.9 100 7.88 144 12,200

Potassium 79 99 79 NA 2.1 22 NA
Lanthanum NA NA NA NA 2.0 NA 820

Lithium NA NA NA NA NA NA NA
Magnesium 10.3 25 11.2 NA 21,4 13 44
Manganese 2.66 1.6 11 645 2.42 0.51 220
Sodium 1,477 3,950 ,497 NA 45.9 731 NA
Nickel 8.22 1,5 NA 30 1.49 3.6 NA
Phosphorus 477 1621 29 NA 11.5 NA 360
Lead NA 7.4 4.4 NA 15.6 2.10 NA

Rhodium NA NA NA NA NA NA NA
Selenium NA NA NA NA NA NA NA
Silicon 310 1,650 429 28 19.6 190.8 390
Strontium 2 7.93 1.8 25 15.4 1.6 660
Tellurium NA NA NA NA NA NA NA
Titanium 3.9 14.8 2.7 25 0.19 2.80 130
Vanadium NA NA NA NA NA NA NA
Zinc 2.1 16.5 2.8 12 1.2 5.2 93
Zirconium 2.0 6.55 1.6 740 2.78 1.4 620

NA - nOt avsilablc

2005-08-23 - T4--9
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Table 4-10. High-Level Vault Tanks Ion Chromatography Analytical Results,
1996 Sampling (in g/g).

Tank 204/105 compnsikn

Duplicate Average

<290 <290 <290
<90 <20 <290

<290 <290 <290
<570 <570 <570

12,30 13,700 13,000
<570 <570| <570

800 900 850

Tank 107 coItens

Sample Duplicate Average

<290 <290 <290
<290 <290 <290
<290 <290 <290
<570 <570 <570

54,000 58,000 56,000
<5701 <570, <570
<5701 <570 <570

zoosos-23

Fluoride
Chloride
Bromide
Nitrite
Nitrate
Ph hate
Sulfate

T4-10
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Table 4-11. High-Level Vault Tanks Inductively Coupled Plasma/Mass
Spectroscopy Analytical Results, 1996 Sampling

Constituent Tank 104/105 composite Tank 107 contents

Specific Gravity 1.007 1.076

ICP', in g/ Sampte Duplicate Aitiape Sample I Duplicate AveraE

Aluminum 74 80 77 164 166 165
Cadmium £ 6 6 30 27 29
Calcium 1,930 1,700 1,815 2,850 2,480 2,,665
Cesimn 145 158 152 517 575' 546
Chromium 120 110 115 357 390 374
Copper 10 18 14 30 27 29
Dysprosium <5 <5 <5 15 10 13
iron 1,500 1,490 1,495 9,990 8,440 9,215

Lantham 253 265 259 760 827 794
Lead 170 162 166 109 77 93
Magnesium 65 51 58 90 84 87
Manganese 87 79 83 220 240 230
Molybdenum 43 47 45 767 847 807
Neodeniun 44 41 43 2,480 2,630 2,555
Nickel 84 79 82 320 324 322
Selenium 80 <50 65 <50 150 100
Silicon 537 405 471 335 532 434
Stxontium 159 156 158 362 383 373
Tellurium <5 25 15 30 41 I 36
Titanium 9 9 9 15 13 14
Uranium 44 41 43 2420 620 2520
Vanadium 15 12 14 15 14 1 is5
Zine 110 120 115 100 120 110
Zirconium 13 15 14 150 120 135

2005-08-23 T4-11
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Table 4-12. Rinsate Sample High-Level Vault Tanks
Inductively Coupled Plasma/Mass Spectroscopy

Analyses, 1996 Sampling (in pg/g).

II I Saimple Duplicate-I Duplicate-2 Average
Antimony <1 <1 <1 <1
Arsenic 10.9 12 8,1 10
Barium I 1.2 <1 <1 1
Beryllium 4.4 6.2 4 5
Cadmium <1 <1 <1 <1
Cerium 7.7 6,8 6.8 7
Cesium 22 24 16 21
Chrotium 10 14 10 11
Cobalt <1 <1 1 <1 <1
Copper 18 16,8 12 16
Dysprosium <2 -<2 <2 <2
Lanthanum 11 14 11 12
Lead 8.7 10 5.5 8
Magnesium 46 47 40 44
Manganese 8.7 8.2 6.4 8
Mol1e= 4 4 2.8 4
Neodenium 25 25 13 21
Niobium <1 <1 <1 <1
Nickel 9 7 7 8
Palladium 2 4 4 3
Rhodium 10 10.4 9.3 10
Rubidium <4 <4 <4 <4
Strontium 52 51 47 50
Tin 7 6 6 6
Uranium 37.8 20 25 28
Vanadium 48 49 41 46
Zinc 191 178 210 193
Zirconium 18 22 20 20

2005-08-23 T4-12
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1 5.0 GROUNDWATER MONITORING

2 Closure of the 324 Building TSD unit will include removal of the REC unit components (Table 2-1) and
3 removal of soil to a depth of 0.5 meter (m) below the TSD unit footprint. Closure surveillance and
4 maintenance of the 324 Building will be required as addressed in Chapter 8.0. Groundwater monitoring
5 and reporting will be included as part of the 300-F-5 operable unit (0U).
6.
7
8 5.1. BACKGROUND

9 Information on the groundwater monitoring for the Hanford Site is provided in annual reports (e.g.,
10 PNNL-11470). The geologic and hydrogeologic information provided in this chapter is summarized from
11 the PNNL report.
12
13 The geology and bydogeology of the 300 Area is well characterized and the groundwater is monitored
14 through an extensive welirnetwork collecting data to meet the requirements of the RCRA, CERCLA, and
15 Atomic Energy Act. Groundwater monitoring is conducted by DOE-RL and its contractor. In accordance
16 with the Tri-Party Agreement, groundwater in the 300 Area is included in the 300-FF-5 OU and is being
17 investigated as part of the CERCLA Remedial Investigation/Feasibility Study process. The only
18 constituents detected in tht groundwater beneath the 324 Building in levels greater than the proposed
19 interim drinking water standards are uranium and sometimes strontium-90. The 300-FF-5 OU consists of
20 the aquifers beneath the 300-FF-01 and 300-FF-2 source OU and is bounded by the Columbia River on the
21 east (Figure 5-1).
22
23 Groundwater for the 324 Building is addressed in the 300-FF-5 groundwater OU (Figure 5-1). A
24 combined Record of Decision was issued in July 1996 for the 300-FF-I OU-(f-mal) and the 300-FF-5 OU
25 (interim). Actual or threatened releases from the 300-FF-2 OU waste sites to the groundwater are
26 addressed in a future Record of Decision and will include coordination between CERCLA and RCRA
27 (DOE/RL-89-14, DOERL-93-21, DOE/RL-94-85).
28
29 RCRA groundwater monitoring is governed by 40 CFR 265, Subpart F. There are no RCRA groundwater
30 activities currently occurring in the vicinity (within 305 meters) of the 324 Building. The only RCRA
31 groundwater monitoring program in the 300 Area is the 300 Area Process Trenches (316-5), located north
32 of the 324 Building (Figure 5-1). However, within the 300 Area there are 39 active monitoring wells.
33 These wells are part of the groundwater monitoring program for CERCLA, RCRA, and Atomic Energy
34 Act A number of these wells are located in the vicinity of the 324 Building (see Section 5.3)
35
36
37 5.2 GEOLOGY, HYDROLOGY, AND LAND USE HISTORY

38 An overview of the geology, hydrology, and land use history is provided in the following sections. The
39 land use history is specific to the 324 Building.
40
41
42 5.2.1 Geology

43~-Ta anfo ffS eis2 ifof thiasg Fsin tfat hin- -the Columbia Plateau, a-broad plain situated
44 between the Cascade Range to the west and the Rocky Mountains to the east. The Columbia Plateau was
45 formed by a thick sequence of Miocene Age tholeitic basalt flows. The basalt and sedimentary rocks have
46 been folded and faulted over the past 17 million years, creating broad structural and topographic basins
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I sepa.ated by asymmetric antictinal ridges. The stratigraphic units underlying the Hanford Site include, in
2 ascending order, the Columbia River Basalt Group, Ringold Formation, Plio-Pleistocene unit, early
3 Palouse soil, and the Hanford formation. A regionally discontinuous veneer of Holocene alluvium,
4 colluvium, and/or ealian sediments overlies the principal geologic units.
5
6 There are thin, intermittent Bolian deposits in the 300 Area on top of the Hanford formation. Beneath the
7 Hanford formation hes the Ringold Formation and then the Saddle Mountain Basalts (Figure 5-2).

9 The soil immediately underlying the 324 Building is wind-deposited sand and the upper portion of the
10 Hanford formation. The Hanford fonnation consists of sandy gravel with silt and sand stringers. The soils
11 underlying the HLV, at an approximate depth of six meters below surface grade, lie in the upper portion of
12 the Hanford formation. This part of the formation consists of the pebble-to-boulder gravel growing finer
13 with depth to very fine-to-medium gravel.
14
15
16 5,2.2 Hydrogeology

17 Groundwater is present in both uneonfined and confined aquifers at the Hanford Site, The unconfined
18 aquifer generally is located in the unconsolidated to semiconsolidated Ringold and Hanford formatians that
19 overlie the basalt bedrock. The saturated thickness of the unconfined aquifer system is greater than
20 1:0 meters in some areas but pinches out along the flanks of the basalt ridges.
21
22 The unsaturated zone beneath the 324 Building receives no direct precipitation and provides no natural
23 infiltration to the water table other than that provided from outside the structure's shadow. The shadow
24 reduces, but does not completely prohibit, natural gravity flow of infiltrated water beneath the structure,
25 The water content in the unsaturated zone ranges from two to seven percent. The floor of the HLy is
26 approximately six meters below grade and greater than six meters above the average water table.
27
28 The uppermost unconfined aquifer in the 300 Area consists of Hanford formation gravels and sands and
29 Ringold Formation gravels and sands with vaiying amounts of silt and clay, The water table is within the
30 Hanford formation in most of the 300 Area. Depth to the water table in the 300 Area varies from <1 meter
31 near the Columbia River to approximately 17 meters, and groundwater generally flows eastward toward
32 the Coiumbia River (Figure 5-3).
33
34 The water in the unconfined aquifer travels through the sands and gravels of the Hanford fonnation and
35 more consolidated materials of the Ringold Formation. The unconfined aquifer beneath the 324 Building
36 has an average water table depth of 13.1 meters below grade and flows from the northwest to the southeast
37 to the Columbia River during normal river stage heights (Figure 5-4). The shallow portion of the aquifer is
-38 primarily in the porous Hanford formation where the flow rate ranges from 0.5 to 107 meters per day,
39 depending on the stage height of the river and the location within the 300 Arem. The portion of the aquifer
40 beneath the 324 Building is in the slower moving region. The pH of the aquifer environment is neutral
41 (5 to 9), with very low composition of clay and organic materials.
42
43 Thewater table fluctuates approximately 0.9 to 12 meters with the river stages as the river forms a
44 hydraulic barier to groundwater flow, flattening the gradient during high flow periods. This physical
45 characteristic influences the direction of flow, flow rate of water and constituents, and dispersion of
46 constituents. The potential for groundwater flow in varying (and sometimes opnoite)direcions make.
47-- dection ttuT-zidd6svlidieiirali Hie ornpkx. Duringhi-gh flow periods, the groundwater flows
48 more toward the south (Figure 5-5) creating a pathway for urnium and other contaminants to flow from
49 the 316-and 316-2 Process Ponds and nearby trenches toward the 324 Building and to be sampled via the
50 399-3-11 well. However, the ultimate flow direction from the 324 Building remains toward the Columbia
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1 River to the southeast. Figures 5-3, 5-4, and 5-5 show groundwater flow directions for the 300 Area and
2 the 324 Building.
3
4
5 5.2.3 Land Use History

6 The eastern portion of the 324 Building is built over the 61S-6 Burial Ground. The 618-6 Burial Ground
. was established in 1943 for the disposition of uranium contaminated solid waste. The material from this
8 burial ground was moved several times during its active history. In 1962, the 618-6 Burial Ground
9 contents were removed to the 618-10Burial Ground. The 618-10 Burial Groundis located in the

10 600 Area, approximately 12 kilometers north of the 300 Area and east of Route 4S. The groundwater
11 monitoring well 399-3-11 is situated in the old 618-6 Burial Ground (Figure 5-6).
12
13 li addition to the 618-6 Burial Ground, there are the north (316-2) and south (316-1) process ponds to the
14 north pf the 324 Building (Figure 5-1). These waste facilities discharged uranium and fission products to
15 the vadose zone.
16
17
18 5.3 GROUNDWATER ASSESSMENT/MONITORING INFORMATION

19 Two contaminant plumes migrating within the 300 Area affect the groundwater quality in the vicinity of
20 the 324 Building (Figure 5-7). A tritium plume is migrating south from the 200 Areas and is present ne&r
21 the 324 Building. A second plume, originating from the 300 Area process trdnches and flowing under the
22 324 Building, contains uranium, strontium, nickel, copper, trichloroethene, and dichloroethece. A third
23 plume migrating in the 300 Area, consisting of technetium and nitrate, is not affecting the groundwater in
24 the vicinity of the 324 Building. The plumes are monitored for natural attenuation under the Record of
25 Decision for the 300-FP-S OU.
26
27 Within the 300 Area, there are 39 wells. These wells are a part of the groundwater monitoring program for
28 CERCLA, RCRA, and Atomic Energy Act. The existing contaminant plumes would interfere with
29 monitoring of the HLV to a limited extent because strontium-90, a constituent identified in the HLV, is
30 present in the existing plumes at a significant concentration. Strontium concentrations in the well nearest
31 the 324 Building (well 399-3-11) have remained consistently near the interim drinking water standard level
32 of 0.31 Bq/L Uranium concentrations in well 399-3-11 have exceeded the proposed interim drinking
33 water standard of 20 gg/L (approximately 0.53 Bq/L) for the past three years. Other constituents identified
34 as associated with the HLY tank contents include barium, chromium, lead, and selenium. These
35 constituents were previously monitored for under the OERCLA program and were found to be below the
36 drinldng water standard levels it the groundwater, and in some cases, below background concentrations.
37
38 There are two groundwater monitoring wells associated with the 324 Building that =re currently sampled
39 under the existing groundwater monitoring program. The wells can adequately monitor the 324 Building
40 for potential migration of constituents of concern during normal river height. Well 399-342 is located
41 upgradient, approximately 180 meters northwest of the HLV. Well 399-3-11 is located downgradient,
42 40 meters southeast of the HLV, less than 31 meters from the eastern edge of the 324 Building, Table 5.1
43 lists these wells and all wells within 305 meters of the 324 Building (Also reference Figure 5-1.).
44 Table 5-2 lists the RCRA groundwater monitoring wells installed in the 300 Area.
45

The -r Txo thjtoj5sed r~ii dr g iI T-dh -

47 (20 Lgt/L and 0.31 Bq/L, respectively) for 1995,1996, and 1997 for well 399-3-11 and for wells
48 upgradient and downgradient; these contaminants reside in the lower portions of the vadose zone from past
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I practices. Cesima-137, barium, cadmium, chromium, and lead are not detected in routine groundwater
2 sampling.
3
4 There appears to be a correlation between the higher than normal water levels in the wells and the higher
5 concentrations of uranium and strontium-90 detected in groundwater samples. During the higher than
6 normal water table levels associated withlthe higher than normal river level stages in 1995 to 1997, the
7 uranium and strontium-90 trapped in the vadose zone might have been remobilized and transported in the
8 groundwater,
9

10
11 54 CONCLUSION

12 There are soil and groundwater contamnlaation from past-practice activities in the vicinity of the
13 324 Building (e.g., the 618-6 Burial Ground). Past-practice activities have contributed to contamination
14 throughout the Hanford Site. Because of overlapping authorities, the TPA requires coordination by
15 regulatory authorities. Specifically, in cases where TSD unit components are located within an existing
16 operable unit to be remediated pursuant to either CERCLA or RCRA correetive action, integration is to be
17 accomplished through coordination of some or all aspects of closure as might be appropriate.
18
19 It is recommended to coordinate cleanup of any contaminated soil and groundwater as a result of the TSD
20 activities in this closure plan with the TPA past-practice process because: (1) integration of cleanup is
21 required by the TPA to prevent duplication of work and to economically and effectively address
22 contamination, (2) appli cable standards would not be circumvented by coordination, (3) Ecology would
23 not lose authority over coordination, (4) protection of human health and the environment would not be
24 jeopardized by coordination, (5) the approach is legally defensible, and (6) there is no evidence of and
25 limited potential for soil or groundwater contamination from TSD activities at the 324 Building, This
26 coordination of cleanup activities is described in Chapter 7.0, Section 7.5 and Chapter 8.0, Section 8.3.
27
28 Section 6.3.1 of the Thr-Party Agreement states, "Any demonstration for clean closure of a disposal unit, or
29 selected treatment or storage units as determined bythe lead regulatory agency, must include
30 documentation that groundwater and soils have not been adversely impacted by that TSD groap/unit, as
31 described in WAC 173-303-645 (Ecology, et aL, 1996)." The 324 Building housed mixed waste in the
32 REC, HLV, and LLV; however, it is believed that none of this dangerous waste escaped the 324 Building
33 to reach the soil or groundwater. If closure of the soil and groundwater cannot be accomplished as
34 described in Chapter 7.0, surveillance and maintenance requirements will be established (as described in
35 Chapter 8.0) prior to coordination of final cleanup with the TPA past-practice operable unit.
36
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Table 5-1. Wells Within 305 Meters of the 324 Building.

Well Function
399-3-1 Site surveillance
399-3-2 Site surveillance
399-3-3 Site surveillance
399.34 No data
399-3-6 Site surveillance
399-3-7 Site surveillance
399-3-8 Site surveillance
399-3-9 Site surveillance
399-3-10 Site surveillance
399-3-11 Site surveillance
399-3-12 CERCA
399-4-1 CERCLA
399-4-2 No data
399-4-3 No data
399-4-5 Site surveillance
399-4-9 CERCLA
399-4-10 Site surveillance
399-4-11 Site surveillance

Table 5-2. RCRA Groundwater Monitoring Wells in the 300 Area.

Well Function*
399-1-IGA RCRA
399-1-10B RCRA
399-1-16A RCRA
399-1-16B RCRA
399-1-17A RCRA
399-1-17B RCRA
399-1-18A RCRA
399-1-18B RCRA

* CRA wells were installed to support nUitoring for the 300 Area
Process Trenches
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1 6.0 CLOSURE STRATEGY AND PERFORMANCE STANDARDS

2 This chapter discusses the closure strategy and performance standards that will be used to close the
3 324.RECHLV/LLV.

.4
5 As addressed in Section 1.3.2, Milestone M-09403 requires complete disposition of the 324 Building, and
6 .the closure strategy and closure-performance standard has changed to "removal" of the mixed waste unit.
7 components instead of cleaning to meet the Debris Rule "clean debris surface" standard for clean closure,
8 All dangerous and/or mixed waste materials generated during closure activities will be managed in
9 accordance with WAC 173-303-6 10(5). Removal of any dangerous wastes or dangerous constituents

10 during closure activities will be handled in accordance with all applicable requirements of WAC 173-303.
11 Because of the complexity and significant radiological ooninnination of the 324 Building closure unit,
12 closure actions will be closely integrated with the overall facility deactivation and dispositi on.activities.
13 This integration process is described in Chapter 1.0, Section 1,5, The approach illustrated in Chapter 7.0
14 provides a mechanism for quickly and efficiently addressing issues as they arise during the implementation
15 of closure activities, to minimize the overall impact to the closure schedule. This approach to contingency
16 planning may lead to amending the closure plan and is discussed in greater detail in Chapter 7.0,
17 Section 7,8. This approach provides a proactive method for identifying, evaluating, and acting on
18 necessary changes that could affect closure activities. Such changes could occur, based on changing site
19 conditions that affect personnel protection and safety, nuclear safety, waste generation rates, and/or
20 technology limitations or advances. These changing site conditions will become apparent as work
21 progresses and individual closure actions are accomplished,
22
23
24 6.1 CLOSURE STRATEGY

25 Closure actions described in the following sections will involve the storage and treatment of dangerous
26 waste during the waste removal and decontamination steps. After the areas within the 324 Building have
27 been closed, these areas will no longer be used for treatment and storage of dangerous waste. However,
28 these areas may be used as necessary to support deactivation activities. These potential future uses could
29 include nondangerous waste activities and generator status dangerous waste activities.
30
31 After final building disposition, the appearance of the land where the 324 Building is located will be
32 consistent with the appearance and future use of the surrounding land areas. Milestone M-094-03
33 (addressed in Chapter 1, Section 1.3.2) requires the complete disposition of the 324 Building. Fubtre land
34 use decisions will be considered during the 324 Builing decommissioning process. The final disposition
35 of the building ad the appearance and use ofthe land areas will be integrated with the surrounding
36 300 Area.
37
38 The closure performance standards and clnsure activities for each of the closure areas and components are
39 described in the following sections. Table 6-1 provides a summary of these standards and actions for each
40 closure area. Table 6-1 reflects the effect of Milestone M.094-03, which requires the complete disposition
41. of the 324 Building and has consecuently changed the closure strategy and clbsure performance standard
42 to "removal" of the mixed waste unit components instead of cleaning to meet the Debris Rule "clean debris
43 surface" standard, All dangerous and/or mixed waste materials generated during closure activities will be
44 managed in accordance with WAC 173-343-610(5).Removal of any dangerous wastes or dangcrous

- 45- costituents duij Z e a 'i~ite will , handled in accordance with all applicable recquirements of
46 WAC 173-303. The closure actions are depicted in the closure strategy flow diagrams (Figure 6-1 through
47 Figure 6-3). Figure 6-1 provides the closure strategy for the areas in which nonpermitted TSD operations
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1 ocourmd. Figure 6-2 provides the closure strategy for the piping systems associated with the TSD
2 operatidns and the support areas.
3
4 Clean closure will be achieved byremoval of the TSD portions of the 324 Building, as described in this
5 closure plan. However where clean closure is not possible, closure surveillance and maintenance activities
6 will be inplemented according to Chapter 8.0 of this closure plan. Completion of facility disposition is
7 defined by TPA Change Number M-094-01 -01 as the completion of deactivation, decontamination, and
8 .decnmnissioning (including-demolition), and including-obtaining EPA and/or Ecology approval of the -
9 appropriate project closeout documents. Surveillance and maintenance will be performed as required to

10 rrintain safe operations during facility deactivation and removal per Chapter 8.0. The portions of the
11 324 Building comprising the closure unit include the REC (B-Cell, D-Cell, airlock, pipe trench, cell
12 cibicles, and pass-through ports); HLV and tanks; LLV and tnks; piping; and associated building areas
13 (HLV sample room, EDL-146, truck lock, cask handling area, galleries, and Room 18).
14
15 Future actions for building areas outside the closure unit boundary (as defined in Chapter 2.0) or within the
16 boundary (with respect to contamination that was not a result of use of these areas for treatment or storage
17 of dangerous waste) are outside the scope of this closure plan and will be performed as part of the building
18 deactivation and disposition pTocess. Components which meet the closure requirements but may have
19 residual radiological contamination (e.g., liners, embedded piping, structures, etc.) will be formally
20 dispositioned during building deactivation and final building removal. All dangerous and/or mixed/waste
21 materials generated during closure activities will be managed in accordance with WAC 173-303-610(5).
22 Removal of any dangerous wastes or dangerous constituents during partial or final closure will be handled
23 it accordance with applicable requirements of WAC 173-303.
24
25 After the waste inventory and equipment are removed, closure of the REC, HLV and LLV, piping, and
26 associated areas will be accomplished by removal activities integrated with facility disposition activities as
27 outlined in the closure plan.
28
29 The closure of this unit will be completed by removing the liners, tanks, and piping that contained or
30 handled the dangerous waste contaminants addressed in this closure plan. Closure activities will include
31 removal of soil to a depth of 0.5 im under the TSD unit footprint. Closure activities are not to be
32 compromised or otherwise circumvented due to integration with other remedial activities. All
33 noncompliances or deviations from actions specified in the Closure Plan are to be reported to Ecology.
34 Applicable or relevant and appropriate requirements will be developed for TSD closure activities
35 conducted in conjunction with CERCLA remedial actions, and are subject to review and approval by
36 Ecology. Any CBRCLA actions are subject to review and approval by EPA. Closure activities including
37 those performed in conjunction with CERCLA activities will be approved by Ecology.
38 -

39 This chapter discusses the strategy for closure of the 324 REC(1LV. However, if a change in strategy
40 occurs before closure is completed and is agreed to and approved by Ecology, the closure plan will be
41 revised and the new strategy will be employed and documented as described in Chapter 7.0, Section 7.8.
42
43
44 .6.Z- CLOSURE PERFORMANCE STANDARDS

45 Closure, as provided for in this plan, will be conducted in accordance with WAC 173-303-610. For all
46 stmctures, equipment, bases, liners, etc., clean closure standards are set by Ecology on aease-by-case basis
4los Fpi an standards of WAC 173-303-610(2) and in a manner tat
48 minimizes or eliminates postolosure escape of dangerous waste constituents. Closure performance
49 standards require the owner or operator to close the building in a manner that minimizes the need for
50 further maintenance; controls, minimizes, or eliminates (to the extent necessary to protect Iunmn health
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1 and the environment) postolosure escape of dangerous waste, dangerous constituents, leachate,
2 cordtminaited run-off, or dangerous waste decomposition products to the groiund surface water,
3 groundwater, or the atmosphere; andreturn the land to the appearance and use of surrounding land areas to
4 the degree: possible given the nature of the previous dangerous waste activity. Closure performance
5 standards for the actions proposed for each ofthe areas and components identified in the closure boundary
6 are provided in the succeeding sections,
7
8 The closure stsndards will be 'removal" for can liners and concrete. The closure of this unit will be
9 completed by removing the liners, tank, and piping components that contained and/or handled the

10 dangerous waste contaminants addressed in this closure plan. All dangerous and/or mixed-waste materials
11 generated during closure activities will be managed in accordance with WAC 173-303-610(5). Removal
12 of any dangerous wastes or dangerous constituents during partial or final closure will be handled in
13 accordance with applicable requirements of WAC 173-303,
14
13 Closure performance standards for various components are discussed in the following sections.
16
17
18 6.-1 Radlochendcal Engineering Cells

19 The closure strategy for the REC Cells is provided in a logic flow diagram (Figure 6-1), Removal
20 activities may include alternative methologies (e.g., grouting and removal of monolithic structures). The
21 sequence of activities may be worked in sequence different than presented in the following.
22
23 6.2.11 A-Cell

24 A-Cell was not used for TS]D activities; therefore, there are no specific closure activities required.
25 However, piping between B-Cell and the ELV tanks passes under A-Cell in a crawl space and piping will
26 be removed or isolated as described in Section 6.2.3.
27
28 6.2.1.2 B-Cell

29 Components requiring closure within B-Cell include the cell contents (excess equipment, debris, and
30 dispersibles), liner, and concrete. Removal of any dangerous wastes or dangerous constituents during
31 partial or final closure will be handled in accordance with applicable requirements ofWAC 173-303,
32
33 * All dangerous and mixed waste inventory will be removed.
34
35 a All in-cell excess equipment was removed, designated, and disposed as part of Tri-Party Agreement
36 Milestone M-89-02.
37
38 v Piping will be removed to achieve closure. Removal of any dangerous wastes or dangerous
39 constituents during partial or final closure will be handled in accordance with applicable requirements
40 of WAC 173-303
.41 -.

42 * The liner and concrete will be removed
43
44 - The closure of this unit will be cone by removing theingstakA4.pliPngthacon .-

4 and/or handled the dangerous waste contaminants addressed in this closure plan. Closure activities
46 . will include removal of soil to a depth of 0.5 m under the TSD uiit fdotprint.
47
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1 6.2.1.3 C-Cell

2 C-Cell was not used for the TSD activities; therefore there are no specific closure activities required.
3
4 6.2.1.4 D-Cell

5 General closure activities for the REC D-Cefl will be as follows:
6 -

7 * Remove, designate, and dispose of all HLV clean-out equipment, associated utilities, and residual
8 waste (after the equipment and materials are no longer being used to support the closure and
9 deactivation activities).

10
II - Remove liner and concrete. Removal of any dangerous wastes or dangerous constituents during partial
12 or final closure will be handled in accordance with applicable requirements of WAC 173-303,
13
14 P Piping will be removed to achieve closure. Removal of any dangerous wastes or dangerous
15 constituents during partial or final closure will be handled in accordance with applicable requirements
16 ofWACI73-303,
17
18 6.2.L5 Airlock

19 The closure component for the airlock is the dangerous waste piping. Dangerous waste piping will be
20 closed by performing removal of the pipling.
21
22 6.2.1.6 Pipe Trench

23 Components requiring closure within the pipe trench include the piping in the trench, any potentially
24 mixed waste debris in the tench, and the concrete. The following closure activities must be performed to
25 close the pipe trench.
26
27 9 All debris and sludge will be removed, designated and disposed.
28
29 # Piping will be removed to achieve closure. Removal of any dangerous wastes or dangerous
30 constituents during partial or final closure will be handled in accordance with applicable requircmacnts
31 of WAC 173-303,
32
33 6.2.1.7 Other Radiochenical Engineering Cell Components

34 Piping will be removed to achieve closure. Removal of any dangerous wastes or dangerous constituents
35 during partial or final closure will be handled in accordance with applicable requirements of
36 WAC 173-303,
37
38
39- 6.22 - High-Level Vault and Low-Level Vault

40 The tanks within the ELV and LLV will be removed and disposed, and the vault liners will be removed.
41 Because of the high-radiation levels associated with the tanks, alternative removal methods and/or closure
42 acti;ns may be rcquira hapter 7.0 providesaprmcess for contingencyplanini ill be used to dea
43 with changing conditiona as they develop. The closure of this unit will be completed by removing the
44 liners, tanks, and piping that contained and/or handled the dangerous waste contaminants addressed in this
45 closure plan.

200$-0823 6-4
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1
2 The HLV tanks wil be removed. The 1LV and tanks may remain operational, as necessary, to support
3 closure deactivation activities, and then will be removed and disposed to achieve closure, consistent with
4 the closure strategy for the HLV and LLV it Figure 6-1. The vault liners will be removed.
5
6 6.2.2.1 High-Level Vault

7 Components requiring closure within the HLV include the vault contents (tanks, ancillary eIdpment
8 piping, and residutal wastes), the liner, and potentially the concrete. Following are the closure activities for
9 the HLV:

10
11 9 Any remaining dangerous and mixed waste inventory (i.e., tank heels) will be removed. The mixed
12 waste tank liquid inventory that was removed in 1996 as part of the 324 HLV interim waste removal
13 action is described in Chapter 3.0, Section 3.3.1.5.
14
15 * The tanks and ancillary equipment will be removed and size reduced as necessary; designated as
16 waste; and disposed at an appropriate waste management and/or TSD unit
17
IS * Piping will be removed to achieve closure. Removal of any dangerous wastes or dangerous
19 constituents during partial or final closure will be handled in accordance with applicable requirements
20 of WAC 173-303.
21
22 * The liner will be removed, designated, and disposed. Removal of any dangerous wastes or dangerous
23 constituents during partial or final closure will be handled in aocordance with applicable requirements
24 ofWAC 173-303.
25
26 a Walls and floor ofthe vault will be removed
27
28 6.2.2.2 Low-Level Vault

29 Components requiring closure within the LLV include the vault contents (tanks, ancillary equipment,
30 piping, and residual waste), the liner, and the concrete. The closure activities planned for the LLV are the
31 sane as those required for the HLY (Section 6.2.2.1).
32
33 6.2.23 Sample Room (Room 145)

34 Piping will be removed to achieve closure. Removal of any dangerous wastes or dangerous constituents
35 during partial or final closure will be handled in accordance with applicable requirements of
36 WAC 173-303.
37
38
39 6.2.3 Piping Systems

40 Components requiring closure within the piping system include all pin.rgnms used to cany dangerous
41-- wastes 1etWebti ffiBREC'CeMllad vault tmks. The closure strategy for the piping system is provided in
42 Figure 6-2. Following are the closure activities for the piping system:
43

*.4t_ s. ildwnifypiping-thateould-havesalflported dangerots waste-ruypiptng tsflat sptte~dadnjxous-
45 waste to or from an area within the closure boundary is within the scope of this closure plan.
46
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1 The closure process will include removal of all piping. Removal of any dangerous wastes or
2 dangerous constituents during partial or final closure will be handled in accordance with applicable
3 requirements of WAC 173-303.
4
5
6 6.2.4 Other 324 Building Areas within the Closure Boundary

7 General closure activities for the miscellaneous associated building areas will be to remove-all piping runs
8 that were used to cany danger6us waste between the REC Cells and vault tanks. The closure strategy for
9 piping is removal. Removal of any dangerous wastes or dangerous constituents during partial or final

10 closure will be handled in accordance with applicable requirements of WAC 173-303.
11
12 6.2A1 Cask Handling Area

13 The cask handling area was not used for TSD activities; therefore there are no specific closure activities
14 required.
15
16 6.2.42 Truck Lock

17 The closure component for the Truck Lock is the dangerous waste piping. Dangerous waste piping will be
18 closed by removal in accordance with the closure plan standards. Removal of any dangerous wastes or
19 dangerous constituents during partial or final closure will be handled in accordance with applicable
20 requirements of WAC 173-303.
21
22 6.2.4.3 Engineering Department Laboratory-146

23 The closure component for the EDL-146 is the dangerous waste piping, Dangerous waste piping will be
24 closed by removal in accordance with the closure plan standards discussed in Section 6.22, Removal of
25 any dangerous wastes or dangerous constituents during partial or final closure will be handled in
26 accordance with applicable requirements of WAC 173-303.
27
28 6.2.4.4 Operating Galleries

29 The closure component for the galleries is the dangerous waste piping. Dangerous waste piping will be
30 closed by removal in accordance with the closure plan standards discussed in Section 6.2.3. Removal of
31 any dangerous wastes or dangerous constituents during partial or final olosure will be handled in
32 accordance with applicable requirements of WAC 173-303.
33
34 6.2.4.5 Room 1$

35 The closure components for Room 18 ar, the dangerous waste piping and the potential concrete
36 surrounding the B-Cell service plugs, General closure activities for Room 1 will be as follows:
37
38 # Piping will be removed to achieve closure. Removal of any dangerous wastes or dangerous
39 -.. constituents duwing partial or final closure will be handled in accordance with applidable requiments
40 of WAC 173-303.
41
42 * Remove concrete in the same mmer as B el.

44
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1 6.2.5 Underlying Soils and Groundwater

2
3
4
5

Soil and groundwater contamination existed prior to the operations of the 324 Building TSD unit. Closure
acdvities for the 324 Building TSD unit will include removal of soil to a depth of 0.5 m under the TSD
unit footprint. The pre-exsting soil 4ad groundwater remediation will be addressed through 300 Area
CERCLA soil remediation activities.
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Table 6-. Closure Performance Standatds and Activities for Areas Under ing Closure
i Area Components Closure Perfonmanre Standard Closure Activities*

A-Cell No closure activities t Piping removal (under A-el1), Note:
required. * HLV piping in A-Cell crawl space

. Piping in place (embedded in walls) will be removed.

Cell contents (excess
equipment, debris, and
dispersibles), liner, and
concrete

No closure activities
required.
Waste container storage area;
HLV liquid treatment process
equipment area

* Removal of all mixed waste and excess
equipment

* Remove Liner
Note: ILV piping in B-Cell will be
removed
Soil under B-Cell is covered under
Soils/Groundwater
Not Applicable

* Removal of all mixed waste and
equipment (Chapter 3.0, Seclion 3.3)

* Remove
Note: HLV piping in DfCell will be
removed
Soil under D-Cell is covered under
Soil/Groundwater.

Airlock Piping fIrn HLV - Remove piping.
Note: HLV piping in the airlock will be
removed.

Pipe trenli Piping from HLV * Remove piping.
" Removal of all mixed waste (if present)
Note: HLV piping in the Pipe Trench will
be removed.

Soil under the pipe trench is covered under
Soils/Groundwater-

S OSure 0 $iVL in fc .rawispace
below the piping is covered under
Soil/Groundwater
In-cell excess equipment, debris,
and dispersibles (including all mixed
waste) will be removed
Remove liner and concrete

Not Applicable

B-Cell

-Cel I
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" Document visual inspection of waste

container storage area.
" Document visual inspection of

equipment area.
* Remove all equipment following

any use during closure activities.
" Remove liner and concrete.

I Remove all piping

Remove all piping
* Remove all waste/debris
* Remove pipe trench and concrete
Note: In-cell debris will be designated
and disposed of appropriately as either
mixed waste or low-level waste.
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rTable 6-1. Closure Performance Standards and Activities for Areas Undergoing Closure.
Components

Piping from HLV

Four tanks, piping, liner,
concrete

Closure Performance Standard
* Remove piping.
Note: HLV piping in the cell cubicles and
pass-through ports will be removed.
" Removal of all mixed waste and

equipment
* Remove liiier
Note: HLV piping will be removed.

Soil under TILV is covered under
Roil/Gornndwater

Closure Activities*

* Remove all piping

* Tank heels, ancillaiy equipment, and
the tanks will be removed

* Remove vault liner and concrete

o-l

03

Area
Other REC
components

HILyV

LLV - Four tanks, piping, liner, * Removal of all potential mixed waste * Tank heels, ancillary equipment, and
concrete and equipment the tanks will be removed

- Remove tanks, pinint, liner and . Remove tabf, piping, or, and
concrete. concrete

Note: Low-level vault (LLV) piping will be
removed.

Soil under the LLV is covered under
-SoWil/Coundwater

HLV sample room Piping from HLV and LIV a Remove piping. * Remove all piping
(room 145) Note: HLV piping in the HLV sample

room will be removed.
Piping systemns Piping from REC Cells and * Remove all piping . Remove all piping

the HLV and LLY . Remove pipe runs
Cask hanidling ara None Not Applicable NAppiicale
Truck lock None Not Applicable Not Applicable
EDL-146 Piping from HLV and ELY Remove piping. 0 Remove all piping

Note: HLV/LLV piping in EDL-t46 will
be removed.

Galleries Piping from HLV and LLV I Remove piping. * Remove all piping
Note: HLV piping in the HLV sample
mom will be removed-

doom iPiping from HLV/LLV and * Remove HLV/LLV piping and * Remove contaminated concrete
potentially contaminated contaminated concrete in Room 18. * Remove piping-
concrete

0

'0
0*'
-1
(-3

C,

C
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Table 6-1. Closure Performance Standards and Activities for Areas Undegoing Closure.
ea Components Closure Performance Standard Closom Activities*

SoiI/G~oundwater Potentially contaminated soil * Localized soil removal. * Remove s6il to a depth of 0.5 meter
under the TSIh unit footprint.

* Detaild descrkption of the vloavre actions and activities are included in Chapter 7.0.

* Closuip ofcomponeuts will be achieved through removal. Removal of anydangemus wastes or dangerous constituents during partial or final closure will be
handled n accordance with applicable requirements of WAC 173-303,

0~0
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7.0 CLOSURE ACTIVITIES

2 Closure will be pursued for the TSD poions of the 324 Building. As addressed in Chapter 6.0 and
3 presented in Table 6-1. the closure stategy and closure perfonrane standard has changed to "removal",
4 If closure to the planned closure perfomiance standards is not attainable, closure surveillance and
5 maintenance will be implemented in accordance with Chapter 8.0. This chapter discusses the activities
6 that are necessary to implement this closure strategy, Figure 7-1 provides the approach for dealing with
7 chngig site conditions, including potential contingency plans,
8
9 Waste removal activities conducted, in accordance with the consent order of M-89-0 and M-89-02, are

10 described in Chapter 3.0.
11
12 All work will be performed to maintain personnel exposure to dangerous and/or mixed waste,
13 radioactivity, hazardous chemicals, or aryother workplace hazard ALARA. Some work activities will be
14 performed remotely because of ALARA concerns. Detailed records, including daily log books, and in
15 some activities video logs, will be wmaintained for closure actions, including waste removal and
16 management activities, component decontamination, and all other activities proceeding to closure of the
17 unit.
is
19 Because of the complexity and significant radiological contamination of the 324 Building TSD unit,
20 closure actions will be closely integrated with the overall deactivation and disposition activities. This
21 integration-process is described in detail in Chapter 1.0, Section 1.5. The approach, illustrated in
22 Chapter 7.0, provides a mechanism during the implementation of closure activities to quickly and
23 efficiently address issues as they arise, thereby minirnizing the overall impact to the closure schedule. This
24 approach to contingency planning could lead to amending the closure plan discussed in greater detail in
25 Section 7.7. This approach provides a proactive method for identifing, evaluating, and acting on
26 necessary changes that could affect closure activities. Such changes could occur, based on changing site
27 conditions that affect personnel protection and safety, nuclear safety, waste generation rates, and/or
28 technology limitations or advances. These changing site conditions will become apparent as work
29 progresses and individual closure actions are accomplished.
30
31 . Documentation of closure activities will include an independent professional engineer or equivalent
32 cerificate of completion. Closure activittes will be documented in a formal manner using operations
33 logbooks or equivalent documentation bonsistent with supporting the required professional engineering
34 certification and documentation of closure activities. Per WAC 173-303-380 (Facility recordkeeping), the
35 facility operating record documentation will include records and results of waste analyses and waste
36 determinations. Per WAC 173-303-610(6), documentation supporting the independent registered
37 professional engineer's certification of closure of the mixed waste units must be funished to Ecology upon
38 request. Closure activities documentation (e.g., logbooks and documentation referenced in logbooks,
39 inspection checdists, videos, and photographs) shall be protected and maintained until final closure is
40 obtaincd. All documentation supporting closure shall be protected and maintained in retrievable storage
41 through completion of closure of the 324 Building REC mixed waste units and as applicable for post-
42 closure. Copies of this documentation will be made available to Ecology upon equest. Any sampling and
43 analysis plans generated as a result of this closure plan will be included or referenced.
4.4
45
46 -4 ---- CLOSURE-ACT+VIES 'FORiRA-IOCHEMCAL-ENGINEERING CELLS. -

47 The REC consists of the A-Cell, B-Cell, C-Cell, D-Cell, the airlock, the pipe trench, and the cell cubicles
48 and pass-through ports. Closure of B-Ce, D-Celland the pipe trnch will entail removal as indicated in
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1 Chapter 6.0, Table 6-1- The airlock, cell cubicles, and pass-Through ports will be closed by removing
2 dangerousiwaste pipes from the HLV. A-Cell and C-Cell were not used for TSD activities, and therefore,
3 no closure activities are identified for these areas.
4
5
6 7..1 Closure Activities for A-Cell

7 A-Cell was not used for TSD activities; therefore, there are no specific closure activities identified for
_8 A-Cell-in this closure plan.
9

10
11 .1.2 Closure Activities for B-Call

12 B-Cell Closure Activities include, (1) Removal of equipment and radiological contaminated dispersible
13 debris in B-Cell (completed through Tn-Party Agreement M-89-02 activities), (2) B-Cell cleaning
14 (decontamination as necessary to remove residual material), and (3) removal of the liner and concrete.
15 Waste will be designated and managed as described in Section 7.6. Removal of any dangerous wastes or
16 dangerous constituents during partial or fnal closure will be handled in accordance with applicable
17 requirements of WAC 173-303.
18
19 7.1.2.1 B-Cell Equipment and Waste Removal

20 The B-Cell waste removal activities (completed through M-89-02 activities) included removing and
21 disposing of the equipment and racks within B-Cell, including handling equipment, such as cell bridge
22 cranes and in-cell ends of the manipulators; and solid waste collection vessels, such as 208-liter waste
23 containers; Tank 119, and engineered containers. Equipment and racks were rinsed as appropriate to
24 remove dispersible material, size reduced, and loaded into steel liners. Some material required special
25 handling because of anticipated high dose rates.
26
27 After equipment racks were removed, the potentially dispeible material on the floor was collected and
28 containerized. This material, which was considered mixed waste and special-case waste, was sampled,
29 characterized, and removed from B-Cell to an appropriate TSD unit.
30
31 Closure of dangerous waste issues associated with B-Cell required removal of materials and equipment
32 from B-Cell. Most of the material and equipment in the cell, with the exception of process auxiliary tanks
33 and piping systems, were not dangerous waste or dangerous waste components. Effective mitigation of
34 dangerous waste hazards in B-Cell depended upon completion of the waste removal activities.
35
36 7.l1..2 B-Cell Cleaning

37 .The closure strategy (Chapter 6.0, Table 6-1) for B-Cell involves the removal of mixed waste, equipment,
38 and the liner and surrounding concrete. Some cleaning may be performed for waste management or
39 radiological work management reasons associated with 324 Building deactivation and disposition. There
40 are four primary cleaning methods that could be used to clean the surfae of B-Cell: (1) wet yipe down of
41 walls and floors, (2) dry alkaline foam wash, (3) water wash and hot spot cleaning, and (4) oxidation
42 coating removal using chemical extraction processes. Some cleaning may be performed due to dose rate
43 reduction, waste packaging, or facility demolition/engineering considerations. Removal of any dangerous
44 wastes or dangerous constituents duringnaitial9r fnaltlosure will behandled-in accordance-with -
45- -appliaSbl fequirieis R WKC 173-303, Each method or process could be used more than once or
46 discontinued if proven ineffective. In addidon, other methods (such as abrasive blasting or high pressure
47 steam and water sprays) also might be considered if shown to be advantageous from an effectiveness,
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1 personnel protection, or waste minimization standpoint Removal of any dangerous wastes or dangerbus
2 constituents during partial or final closure will be handled in accordance with applicable requirements of
3 WAC 173-303.
4
5 7.1,2.3 B-Cell Floor Liner Removal

6 Removal of the B-Cell liner will be performed to meet the closure performance standard.
7
8 7.1.2.4 Remove B-Cell tiner and Concrete

9 The liner will be removed, designated, and disposed of in accordance with WAC 173-303.
10
11 7.1.2.5 Liquid Waste Handling System (LWHS) Operations in B-Cell

12 The LWHS may be used as needed in B-Cell for removal of water by evaporation for liquid waste
13 solutions gexierated from 324 Building REC closure and/or decontamination activities. The system will be
14 located in B-Cll and will handle water solutions and perform drying/evaporation, with collection of solids
15 for waste disposed in waste containers. The LWHS would be operated remotely in B-Cell. Any spills
16 would be documented in an operations logbook or equivalent method. Repairs and/or necessary equipment
17 modification will be documented. The wails, floors, and liners of B-Cell and of the 324 Building provide
IS protection of the environment should any spills occur. When no longer needed to support facility
19 deactivation closure activities, the LWHS equipment will be removed, designated, and disposed.
20
21
22 7.1.3 Closure Activities for C-Cell

23 C-Cell was not used for TSD activities; therefore, there are no specific closure activities identified for
24 C-Cell in this closure plan.
25
26
27 7.1A Closure. Activitles for D-Cell

28 Closure activities for D-Cell (Chapter 6.0, Table 6-1) include removal of equipment, waste, piping, liner,
29 and concrete. Closure ofD-Cell will include removal of the waste inventory and the equipment used for
30 the processing of the HLV tank liquid waste.
31
32 The HLV liquid waste treatnent equipment has been emptied andrinsed. The treatment skid has been
33 disassembled. After this equipment is no longer needed to support closure activities, the equipment will be
34 removed from D-Cell and disposed as waste.
35
36 7.141 f-Cell Removal

37 Closure aotivities for D-Cell (Chapter 6.0, Table 6-1) include removal of equipment, waste, piping, liner,
38 and concrete.
39 -
40 , 7..4.2 Remove D-Cell Liner and Concrete

41 The liner and underlying concrete surfaces will be removed.
43
43
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I 7.15 Closure Activities for the Airlock

2 The closure activities for the airlock are all associated with the dangerous waste piping. Dngerous waste
3 piping closure activities are addressed under the closure activities for the piping, Section 7.3.
4
5
6 7.16 Closure Activities for the Pipe Trench

7 The pipe.trencb closure activities include removal of piping, waste/debris, and the pipe trench and
8 concrete. Waste materials generated during these activities will be properly designated and dispostioned at
9 an acceptable waste management facility.

10
11 7.1.6.1 Pipe Trench Pipe Removal

12 As described in S ection 6.2.3, the sequence of piping removal will be closely integrated with all closure
13 and deactivation activities so tat piping needed to support closure and decontamination operations is left
14 in place until such operations are completed.
15
16 Piping will be removed as practicable, designated, and packaged. Embedded piping will be removed.
17
18 7.1.6.2 Pipe Trench Initial Cleanout and Decontamination

19 Sludge and debris in the pipe trench was collected, designated, and transfered to a Hanford Site waste
20 management facility. The pipe trench was decontaminated to remove the bulk of the sludge.
21 Decontamination residues were collected, designated, and managed as described in Section 7.6. Pipe
22 trench residual material or sludge was managed as dangerous waste. The pipe trench will be removed,
23 designated, and packaged.
24
25
26 7.1.7 Closure ActIvities for other REC Components

27 The closure activities for the other REC components such as the cell cubicles and pass-through ports are all
28 associated with the dangerous waste piping. Dangerous waste piping closnre activities are described in
29 Section 7.3.
3D
31
32 7-2 CLOSURE ACTIVITIES FOR THE HIGH-LEVEL VAULT AND LOW-LEVEL
33 VAULT

34 The HLV and LLV each consist of four tanks, the vault liner and concrete, and the piping and ancill-y
35 equipment in the vault. All dangerous and mtxed waste inventory will be removed with the HLV tank
36 system. In 1996, the HLV and LLV tanks were emptied and the HLV tanks flushed to satisfy TH-Party
37 Agreement Milestone M-89-01 (Chapter 3.0, Section 3.3). Closure of the HLV and LLV entails removing
38 the tanks, piping, liner, and concrete. Closure activities for the HLV are described in Section 7,2.1. The
39 LLV and tanks may remain operational, as necessary, to support deactivation and closure activities, and
40 then will be removed and disposed to achieve closure.
41
42
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1 7.22 Closure Activities for the High-Level Vault

2 Waste removal and flusling activities that were performed in accordance with the M-89-01 Milestone are
3 described in Chapter 3.0, Section 3.3.9.
4
5 7.2.1.1 Tank and Piping Cleaning

6 If the piping system is to be used during closure activities, piping integrity will be contrrmed using
7 pri&ure tesis. The performance standard for the tanks is removal. Residual mixed waste in the tanks and
& piping systems wifl be removed with the tank systems. Decontamination waste solutions may processed
9 through a temporary effluent processing system (LWHS, described in Section 7.1.2.5). Solid waste

10 produced will be designated and disposed at an acceptable waste management facility. Waste water will be
11 evaporated using an in-cell system and the collected solid waste appropriately designated and packaged for
12 waste disposal.
13
14 7.2.12 Tank and Piping Removal

15 The tanks and piping will be removed, designated, and disposed of accordingly. The following vault
16 contents will be removed to meet closure performance standards and deactivation end-points:
17
18 * Accessible piping
19 * Process tanks
20 * Remaining piping
21 * Ventilation ducting
22 * Pass-through piping.
23
24 7.2.1.3 RemoveLiner and Concrete

25 Closure of the TSD unit components will be completed by removing the liners and concrete,
26
27
28 7.2.2 Closure Activities for the Low-Level Vault

29 The LLV tanks, piping, and liner will be closed in the same manner as the BLY tanks. The following
30 steps will be taken in the same manner as described for the 4LV in Section 7.2.1:
31
32 * Tank and piping removal
33 * Removal ofthe liner and concrete
34
35
36 7.2.3 Closure Activities for the Sample Room (Room 145)

37 The sanple room (Room 145) has piping that connects to the tanks in the BLV and LLV. The piping will
38 be removed as described in Section 7.3.
39
40
41 7.3 CLOSURE ACTIVITIES FOR THE PIPING

42 Compontnts requiring closure within the piping system include all piping runs that were used to carry
43 dangerous waste constituents between the RBC and Vault tanks. Only piping that might have carried
44 dangerous waste constituents will undergo closure activities. These pipes are referred to as 'dangerous
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1 waste piping'. However, the piping between the LLV and the Sodium Removal Pilot Plant will be
2 addressed in this closure plan for completeness. The closure strategy for the piping system is provided in a
3 logic flow diagram in Chapter 6.0 (Figure 6-2).
4
5 Piping that will undergo closure includes the piping identilied in Table 7-2. Table 7-1 identifies all piping
6 associated with the HLV and LLV tanks. This table also identifies which piping requires closure based on
7 their historical use, All other piping will be evaluated during the 324 Building D&D process. Facility
8 deactivation will proceed in parallel with the closure activities as described in Chapter 1.0, Section 1.3.
7 Tiie pipes will be removed. All removed piping will be designated and disposed in aecordance with

10 WAC173-303.
11
12
13 7.3.1 Piping Removal

14 Piping is to be removed. The closure performance standard will be the removal of all ancillary equipment
15 and piping when that piping is no longer needed to sunport closure or deactivation activities. Such piping
16 will be removed, designated, and disposed. Piping that is needed to support deactivation or closure
17 activities will be maintained until these closure activities are completed and then removed.
18
19
20 7.3.2 Closure of Embedded Piping

21 Embedded piping will be removed with the concrete during concrete removal activities.
22
23
24 7.4 CLOSURE ACTIVITIES FOR THE MISCELLANEOUS BUILDING AREAS

25 Closure of the cask handling area, truck lock, EDL-146, and galleries are described in the following
26 sections. Generalclosure activities forthe miscellaneous associated building areas will be to remove all
27 piping runs that were used to carry dangerous waste between the REC and Vault tanks,
28
29
30 7.41 Closure Activities for the Cask: Handling Ares

31 The cask handling area was not used for TSD activities; therefore, there are no specific closure activities
32 required.
33
34
35 7.4.2 Closure Activities for the Truck Lock

36 The closure component for tbe truck lock is the dangerous waste piping, Dangerous waste piping will be
37 closed in accordance with the closure activities discussed in Section 7.3
38
39
40 7.4.3 Closure Activities f6i the Eiigineering Laboratory (Room 146)

42 'The closure component for EDL-146 is the dangerous waste piping. Dangerous waste piping will be
42 closed m aciosnan ucicth the closure actdviies discussed-inSectin 7.3. --- -

43
44
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1 7.4.4 Closure Activities for the Operating Galleries

2 The closure component for the galleries is the dangerous waste piping. Dangerous waste piping will be
3 closed in accordance with the closure activities discussed in Section 7.3.
4
5
6 7.4.5 Closure Activities for Room 18

7 Theoclosure comp ents for Room 18 are the dangerous waste piping and potentially the concrete
8 surromnding the B-Cell service plugs. Dangerous waste piping and service plugs will be removed.
9

10
i1 7.5 CLOSURE ACTIVITIES FOR SOIL DIRECTLY BENEATH THE BUILDING

12 The B-Cell, HLV, and LLV vaults were designed and installed with a system to contain and collect ieaks
13 or spills and to channel these to sumps from which the solutions were pumped back into the tank system
14 The closure of this unit will be completed by removal of TSD unit components. Soil and groundwater
15 contamination existed prior to the operations of the 324 Building. Closure activities for the 324 Building
16 TSD unit will include removal of soil to a depth of 0.5 m under the TSD unit footprint. The pre-existitig
17 soil and groundwater remediation will be addressed through 300 Area CERCLA soil remediation
18 activities.
19
20
21 7.6 REGULATED MATERIAL REMOVED DURING CLOSURE

22 Materials that designate as dangerous waste, including decontamination waste, treatment residue, and(or
23 closure debris will be transferrd to an onsite approved unit or shipped offsite to a TSD facility.
24 Containers used for transfers of regulated, materials to offsite TSD facilities will be U.S. Department of
25 Transportation-approved containers compatible with the waste being transferred (e.g., 208-liter containers).
26 The containers will be labeled and shipped offsite under manifest according to WAC 173-303-180 and
27 WAC 173-303-190 as applicable, or transferred to an onsite approved unit. After designation, waste could
28 be disposed as follows:
29
30 * Dangerous waste will be transported offhite or to an onsite unit to await final disposal or treatment
31
32 a Low-level waste will be disposed onsite in the Low-Level Waste Burial Grounds, or the
33 Environmental Restoration Disposal Facility (BRDF), or other acceptable facility, as applicable, and
34 consistent with disposal facility waste acceptance criteria,
35
36 * Solid mixed waste will be transferred to the Central Waste Complex, the PUREX Storage Tunnels, or
37 to another permitted TSD Unit. (The PUREX Storage Tunels were used in the past.)
33
39 * Closure strategy is to dry liquid mixed waste using LWHS in B-Cell to remove water by evaporation
40 and to collect solids for disposal transfer to CWC.
41
42 * Nondangerous and nonradioactive solid waste could be disposed offsite.
43
44 - -- - - .-- -. - - - - -
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1 7.7 SCIEDULE FOR CLOSURE

2 The closurs schedule is presented in Appendix 7A of this closure plan, Removal of inventory front B-Cell,
3 D-Cell, and the HLV already has been completed it) accordance with the Tri-Parry Agreent milestones
4 M-89-01 and M-89-02 and is reflected in the closure schedule provided in Appendix 7A. Because of the
5 complexity and significant radiological contenination of the 324 Building, the schedule proposed for
6 completion of M-89-00 is greater than 180 days. Closure of the 324 Building mixed waste unit is
7 scheduled To be completed by September 30, 2010.
S
9.

10 7.8 AMENDMENT OF CLOSURE PLAN (CONTINGENCY PLANNING)

11 If an amendment to the approved closure plan is required at any time before the notification of partial or
12 final closure, RL will submit a written request to Ecology asking for authorization to change the approved
13 plan. The. writtan request will include a copy of the closure plan amendment and will be submitted in
14 accordance with WAC 173-303-610(3).
15
16 Because of the complexity and significant high levels of radiological contamination of the 324 Building, an
17 approach has been developed to manage uncertainties and unknowns during closure activities. Figure 7-1
IS provides a flow diagram illustrating this process, If unexpected conditions are encountered that potentially
19 impact personnel safety (including radiological contamination, high-dose-rate areas, or industrial safety
20 issues), nuclear safety (including safeguards and security of materials), secondary waste generation, or
21 environmental protection, or in areas in which technology limitations exist, a change in approach might be
22 waranted.
23
24 The initial step involves evaluating the condition to determine if a change to the plated closure activities
25 exists. If a potential change is warrmnted, the problem scope and boundary conditions will be defied and
26 a focused alternative analysis/feasibility study will be conducted to develop a defensible path forward. The
27 results of the study will be used to evaluate if the closure performance standards can still be met and to
28 determine if there are significant cost and schedule impacts, If possible, closure actions will continue per
29 the approved closure plan. However, ifthe performance standards cannot be met, or if the cost and
30 schedule.impacts are such that rescoping of closure activities are necessary, new closure actions will be
31 developed and the closure plan amended and submitted to Ecology for approval.
32
33
34 7.9 CERTIFICATION OF CLOSURE

35 In accordance with WAC 173-303-6 10 (6), within 60 days of completing the closure activities, the RL will
36 submit a certification of closure to Ecology. The certification -will be signed by the RL, the site coutractor,
37 and an independent professional engineer registered in the State of Washington. Certification will state
38 that the areas have been closed in accordance with the approved closure plan (Figure 7-2), The
39 certification will be submitted by registered mail, Documentation that supports the closure certification $y
40 the independent registered professional engineer also will be submitted to Ecology with the certification for
41 closure.

2005-08-23 7-8
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CLOSURE CERTIFICAnON
FOR

Hanford Site
U.S. Departnent of Enegy, Richland Oerations Offce

We, the undersigned, hereby cotfy that aiU closure octivides were pcrfanned in
accordance with the specifications in the approved closuxe plan.

Signature Independet Registered Professionai Engineer Date
(Typed Name, Washington State Professional Engineer licene numnber! and date of dgnatxre)

Figure 7-2, Typical Closre Certification Document

Owner/Operator Signature RL Representative
(Typed Name)

Contactor Represertative (Typed Name)

Data

Date

2005-09-23 F7-
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Table 7-1; HLV and LLV Piping that will Undergo Closure or Deactivation.
Line No. From To Funtion H/L Include Routing Crawlspace

Closure
1 ZP-1-02 CH let 02 team for TK 101(D) to Pot V o :ncrte o

1 M10-2-03 CH Jet 03 Steam fof TK 102(A) to Pot V o Concrete IO

- MP-3-D4 CH it 04 team for T, I03 (C) to Pot LV o Concrete o

1" MP-3-05 CH et 0 team for TK 103(D) to Pot LLV No Concrete ro

1 MP-4-06 CH iet 6 Steam for TK 14(D) to Pot HLV No Concrete o

" MP-4-07 H et 07 Steam for TK 104(E) to Pot HLV a Concrete o

" MP-5-08 ,et 08 Steam for TK 105(D) to Pot ELV o ocete No

14 MP-5-09 CH Jet 09 Steam for TK 105(E) to Pot HLV o Concrete No

I" MP-6-10 CH et 20 Steam for TX 106(F) to Pot V No Concrete No

" MP-6-11 CH Jet I I team for TK 106(J) to Pot faLV No concrele No

l" MP-HLV-12 CH Set 12 Jet 12 for draining HLVS via l o Concrete No
11 F"T-29

1" MF-LLV-13 Het 13 et 13 for draining LLVS via " LV No ncrete No
______PT___ -30 ____I

1P Mf-l-16 et 16 Steam for TK 101(L) to 1" NO oncrete No
TKI01-Jet-CBW

1" MP-2-17 CH Jet 17 Steam for TK 102(P) to 1 LLV No Concrete No
__102-Jet-CBWS

1" MP-4-1S Jet 18 TY 104 SprayJet LV No Concrete No

1" MY-5-19 yet 19 TK 105 Spray let HLV No rncrete No

1" MP-6-20 Het 20 lK 06 Spray Jet V No nart No

CA 3-21 H TK103(R) AirLift LV NO Concrete No

'" CA-6-22 H LV Service to Vent Breather HLV No Concrete No

1"CA-i-23 101(J) Sparger LLV NO -oncrete No

SCA-2-24 H 102(G) parger LLV NO Zoncrere No

1" CA-3-25 E 103(J) Sparger LLV No onczete No

1 CA-4-26 104 Sparger HLV No oncrete No

1" CA-5-27 H 105 Sparger LV No Cncrete No

1" CA-6-28 CH 106 Spger HLV c cancrete D

1"PT-29 V Sump to PT via Jet 12 LV vs Conrzt. Yes

.L-VS -- T V Sunp to PT via Jet 13 ILLV Ies Concrete res

2005$08-2

I ITPS- E 101() Os X 101 Pot to LOS LV s roncrete s
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Table 7-1. HLV and LLV Piping that will Undergo Closure or Deactivation.
Line No. Fromn TO Function H IL Include Routing Crawlspace

Closure
1" TPS-2-35 L 102(Q) LOS to TK 102 Potvia 1-42 'LV res Concrete es

1' TPS-3-36 103(T) OS m 103 Pot to LOS LLV es Coterete es

1 TPS-3-37 LOS 103(Q) Via Sel43 V Yes oncrete s

1"TPS-4-3R TK 104 0304 Pot to LOS HLV Yes Concrete Yes

10 TPS-5-39 LOS TK 105 LOS to TK 105 Pot via Jet 45 HLV Yes Cocret Yes

I" ThS-6-40 LOS TK 106 LOS to TK 106 via Jet 46 HLV Yes oncrete Yes

I" TPS-6-41 TK 106 LOS TK 106 Pot to LOS HLV Yes oncrete s

1 " T-1-42 T TK 101(M) Dip Leg LLV Yes poncrete Yes

'TPS-1-43 TK108(D) PT Process Transfer leg V s Cocete Yes

1"TPS-2-44 TK 102(J) Dip Leg LV Yes naete Yes

I" TPS-2-45 102(5) PT 'No Jumper in PT) LV Yes nrete Yes

1" TPS-3-46 T TK 103(E) ip Leg LV Yes oncrete Yes

1" TPS-3-47 K 103(S) PT Dip Leg V Yes Concrete ves

Ir Ts-4-4s T v parc V Yes Comete s

1' TPS-4-49 ?T LV pare v Yes Concrete Yes

1' TPS-5-50 T HLV rpare V Yes Cancrete Yes

1" TPS-5-51 LV pare V Yes Conrete Yes

1" TPS-6-52 PT pLre - v es oncrete Yes

1" TPS-6-53 PT 1106 Air Sweep HLV Yes concrdte Yes

2 TS--54 A-11,21,31 TK101(E) Cubicle drains Header to Yes Camcete Yes
A-12,22,32 TK 101
B-12, B-14 1 -

2"ThS-1-55 EDL-146 PS--56 EDL-146 LLV es Concrete No

"TPS-1-56 TPS-1-55 rK 108 Header LLV Yes Concrete No

1 TS-1-57 A-31 PS1-54 A-Ccll Cubicle Drain To LV Ves cocrete No
TK 101

" TPS-1-58 A--11 -1-54 A-Cell Cubicle Dran To LLV Yes Conaete No
IK 101

1" TPS-159 A-21 5-57 A-Ccll Cubicle Drain To V vs oncreoe a
rK 101 ___________ IC!

I" TPS-1-61 [B-14 IPS- 1-54 -Cell Cubicle Drain to LLv Yes _onarte *1

0O5-0-23 T7-2
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Table 7-1. HLV and LLV Piping that will Undergo Closure or Deactivation,
Line No. From To Function FI Include Routing Crawlspace

Iclosure
1" TPS-1-62 A-11,A-12 K 101(B) aader to TK 10 1 LLV YCS __te Yes

B-12, B-14
C-11, C-12
D-21, D-22

I" Tl- 1-63 CS 101(A) a let LLV Yes Concrete Yes

1" TPS-1-64 A-11 S-1-62 A-Cel to TK 101 via Header LLV Yes acrete No

1" TPS-1-65 D-21, D-22 TPS-1-62 -Cel to TK 101 viaHeader LLV Yes crete No

I" TPS-1-66 C-11, C-12 rPS-1-65 -Cell to TI 101 via Header LV Yes Conorete ro

1"TPS-1-67 B-14 TPS-1-62 -Cel to TK 101 Header LLV Yes Concrete ro

2" TPS-2-68 A-11, A-12 TK 102(B) eader to TK 102 V Within es
B-12; B-4 Vault
C-11, C-12
D-21, D-22 -

"TPS-2-69 TPS-2-70 102(E) ade torT 102 LLV Yes oncrete No

"TPs-2-70 DL-146 PS-2-69 L-146 V te oncte a

1" TPS-2-72 A-11 TPS-2-68 A-Cell to TK 102 via Header LLV Yes crete No

1" TPS-2-73 D-21, D-22 3-2-68 31 to TK 102 LLV Yes Concrete No

1" TPS-2-74 -12, C-11 S-2-73 Cell to TK 102 LV Yes oncrzte No

I TPS-2-75 14 S-2-68 B-C to TK 102 LLV es onlrete O

2 TPS-4-76 A-11, A-12 -K 104(A) Header to TK 104 HLV Yes Concrete Yes
3-12, B-14
2-11, Cm12

. )-21, D-22
I" TPS-4-77 LOS TK 104(R) S to TK 104 via let 44 V es Concrete es

I' TP>-4-78 -I TPS-4-76 .-Cell to TI 104 LV Yes Concrete o

1" TPS4-79 -21, D-22 PS-4-76 D-Cell to TK 104 V Yes concrete o

1" TPS-4-80 r-11, -12 1P3-4-79 -CclltoTKl04 -LV Yes coacrdt No

i" TPS4-81 -14 PS-4-76 B-Cel to TK 104 V 7es Eozcrete No

1 TPS-5-82 -, A-12 I1OS(A) eaderto TK 105 es Concrete

kirlock
-"1TPS-5-83 I I PS-5-82 Cell to TK 105 LV es oncrete o

1" TPS-5-84 -14 IPS-5-82 B-Cell to TK 105 EV Yes oncrete No

-i, TPS-5-95 - i-Lak -- S-642 -Airioc-tDTK 105 - ri et - ---

i TPs-6-86 . l'C-,-42 106(A)j LV Y es Concrete Yes

2005-08-23
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Table 7-1. HLV and LLYPiping that will TJndergo Closure or Deactivatimn
Line No. From To Function1 H/LI Include I Routing Crawlspace

in
Closure

I"TPS-6-87 -12, B-14 TK 106(M) derlB-Cell to TK 106 HLV res joncrete Yes

" TPS--417 103 EDL-146 Air Li LLV Yes honcrete w

p" TES-6-118 PT IK106 Spare HLV Yes oncrete Yts

1" TPS-1-]19 kmII K 101 IM V Yes oncrete No

' TPS-146 Spl Trench TK 101 tleTrencb Drain VLY Yes oncrete No

1V RW-5-147 CH TK 105 acketWaterIZ HLV No Concrew ao

lhRW-5-148 CH K 106 Jaket Water In HLV No Znarte Q

1" T49 LLC PT rocess Transfer LLV Yes -oncrete es

1 TPS-5-55 PT TK 105 -Cell Surnp Transfer Line HV es leeve o

1" TPS-4-156 FT K 104 T Sump Transfer Line HLV Yes IeveN -

1"TPS-7-157 PT TK 107 PT Sump Transfer Line LV f;s sleeve No

TPS-175 B-12 TPS-1-54 B-12 Cubicle Drainto TK 101 VLYes Crete No

r"TPS-1-376 -12 TPS-1-62 B-Ceul to 101 LV Yes oncrete No

I TPS-2-177 -12 TPS-2-68 B-Cell to TK 102 LV Yes oncrte No

1" TS-2-178 -12 TPS-4-76 -Cell i 104 Drain v Yes crete 0

I" TPS-5-179 B12 PS-5-82 B-CAellto TK 105 V Yes oncrete No
1" TPS-l-186 -2 S4-57 CD to TK 101 LV Yes cnuerts o

1"TPS-1-187 -22 S-1-57 CD to TK 101 LV Yes Concrete o

1" TP1--8 A12 S-1- 54 
- to TK 101 LV Yes Concrete O

1" TPS-]-189 12 PS--62 A-CL to TK 101 L YOS Concrete No

1" TPS-2-190 A-12 'TPS-2-68 -Cell to TK 102 V Yes oncrets No

1' TPS-4-191 jA-2 TPS-4-76 A-Cel to TK 104 Yes Qngrtc o

1" TPS-5-192 A-' 2  TPS-5-82 A-CclI to TK 105 LV es Concrete o

1" TPS-7-207 107 LOS rK 107 Pot to LOS V Yes :Oncretz es

1FTPS-7209 mOS iJet 47 V es aonrt, es

I" TPS-7-215 T V Spam V es - cete es

STPS-7-216 P'T TK 107 Air Sweep HLV es Concrete Yes

'A" CH-HLV-268 CH ELV MP to 1-29 V es COrte No

%" CH-HLV-269 FH LV M? to 3-40-107 to Pot V es oncrete o

2005-08-23 T7-4
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Table 7-1. HLV and LLV Piping that will Undergo Closne or Deactivation.
Line No From To Fotion H/L Include Roudig

in
Cloure

'" CH-HLV-270 0LV T402 y es Concrete o

'A" CH-HLV-271 V st Line T401 LV Yes Concrete No

%" CH-HLV-272 V TB107-1 V Yes Concrete No

-" CH-ELV-273 LV Emst Line T403 V Yes Coexrete No

I" CH-LLV-274 LLV b2 to LLVS 1-37 LLVS to LV Yes oncrete o
TK 102

1" CH-LLV-275 CH LLV 2 Radiation Elements LLV Yes Concrete o

1"CH-LLV-276 M LLV To RPS Header LLV Yes Concrete No

IC" CHLLV-277 H LLV Spare V No Coperete o

1" CH-LLV-278 M LLV Spare LV a oncrte 0

I" CH-LLV-279 CH LLV Spare LLV No oncrete a

I" CH-HLV-280 CH LLV Radiation Element LV o knete a

1" CH-HLV-281 di RLV Spare HLV NO Concrete c

1" CH-HLV-282 CHV Spare V No Concrete o

I" CH-HLV-283 CH RLV W to TK 104 Jazket HLV No crete No

F" CH.ELV-284 H 107 to TY, 107 Internal Jacket HLV No oncrete No
1" CH-HLV-285 FH 107 RW to TK 107 Jacket V No oncrete No

I" CH-HLV-286 LH TK107 PW to TK107 Coil V No ncretc O

1" CH-ELV-287 FH 107 H to TK 107 Sparger V No roncrete o

Y" CH-HLV-288 FH . 107 ChemAdd to TK 107 HLV Yes Concrete 0

K"CH-HLV-289 CH PLV &T to Jet31.105 to 104 HLV Yes Concrete o

LA"CH-HLV-290 HLV to Set28 107(B) to 104(A) HLV es oncrete 4

" CH-HLV-291 rH ELV to Jet 36 (LVS) to 104 HLV es Concrete o
Y" CH-HLV-292 rLV P to Jet 54 104 to 105 HLV es Concrete O

" CEI-ILV-293 HLV MP to jet 39 107 to Pot fIV es Conorete o

A" CH-HLV-294 H LV M 107-2 TK 107 Teup {LV es Cfncrete o

WCH-HLV-295 H LV part es Cfaztrew o

V4" CH-HLV-296 CH MP to Jet 49 106to 105 Yes Concrete N-
r-I - -

2005-08-23

" CE-ELV-297 HLV to Jet 30,06 to 107 LVfres Concte a

A" CH-IILV-298 0H RLV pare V jYs aoncrete
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Table 7-1, HV and LLV Fiping that wfll Undergo Cosue or Deactivation
Line No. F-om To Function - H/L Include Routing Crawlspace

iti
____ __ ___ __ __ ___ ___ ___Ciosue -__ _ _

W" CH-HLV-299 V 2 Radiation Elements V es Ncreteo

" CHBLV-300 CH pe LV es Concrete No

1" CO-HLV-301 m HLV Spare LV Yes Concrelc No

1" CH-HLV-302 FLV Spare HLV Yes Concrete o

1" RS-LLV-303 rS VV-109 Jet Station Vent T intoW-109 LV Yes Conrete No

1" RS-LLV-304 LLV To 101 Nozzle A LV Yes onoete

'A" RS-LLV-305 LLV Flush LIne to VV-106 LLV Yes -orczete No

V," RS-LLV-306 RS LLV he to J-34 102 to 104 LLV Yes Concrete No

'" RS-LLV-307 RS V to 1-33 103 to 101 LLV es o

" RS-LLV-308 R LV to J-32 103 to 102 LLV es concr o

W" RS-LLV-309 ES LLV toJ-35 101 to 102 LLV Yes Conrte o

'" RS-LLV-310 RS LLV to J-62 108 to 101 LLV Yes concrete No

'A" RS-LLVN-1 I LLV-1 Ts 108 LLV a oncrete N*

%" RS-LLV312 RS LLV NO to J-56 108 to 102 LLV Yes Conrete No

1"RS-LLV-313 RE LLV Spare LV No bncrete No

1" RS-LLV-314 RS LLV Air to TK 108 LV No onrete No

1" RS-LLV-315 RS LLV rip Tube to TK 108 V Yes crew No

1" RSLLV-316 LV WF & SPG TK 108 LV Yes onmrte N1

1" RS-LLV-317 jS V RW to E 105 . o oncte No

1" RS-LLV.318 V Wto E 103 LLV No Concrete Na

1" RS-LLV-319 RSV RW toElOILL o CnceeN

1" HLV-LLV-320 HLV LLV pare LV NO Concrete No

1" HLV-LLV-321 EV LV pare LV No oncrete No

V" HLV-LLV-322 HLV LLV pare 1LV No Conte No

"HLV-LLV-323 LV LLV pare NLV Concrete No

" HLV-LLV-324 102(N) 1K104 ia let34 LV es Concret No

" HLV-LLV-325 TK 102 M 104 101 El 02, E103, CNDs to LLV Yes Conrate No
. ......:.--.--....-- .--14 - -- t v--- - - ___---

" CH-LLV-326 H 104 Decont'n to E 105 LV Yes oncrete RO

1" CH-LLV-327 CH 104 hecont'n to E 103 LV es oncrete No

2005-08-23 T7-6
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Table 7-1. HLV and LLV Piping that will Undergo Closure or Deactivation.
Line No. From To Function HlL Include Routing Crawlspace

in
Closure

%" CH-LLV-328 CH TK 104 vcont'n to R 101 V vs Otifele D

1" TPS-7-329 107 107 Pot LV vs leeve No

1"Th&-5330. 7TI 105 Process Trnsfer LV lYcs Sleeve No

l"'TPS-4-33l 7TT 104 resTanerLV vs sleeve ao

1" ThS-6-332 PT TK 106 106 Pot HLV IYs Sleeve o

1W TPS-6-333 PT K 106 Process Transfer HLV Yes Sleeve No

i" TPS-7-334 PT K 107 Process Transfer HLV Yes leeve No

1" TPS-5-335 PT Ix 105 IK 105 Pot V rps 3leave No

17 TS-4-336 PT TK 104 Kl4 Pot -LV Yes 3leeve D

'" TPS4--337 PT TK 104 TK 104 Pot HLV es Sleeve ?o

1 TPS-4-338 PT TK 104 rocess Transfer HLV es Sleeve No

1" TPS-5-339 FT T 105 rocess Transfer ELV Yes Sleeve o

1" TPS-5-340 T 105 rocess Transfer ILV Yes Sleev No

" TPS-6-341 T 106 jmrocess Transfer LV s leeve No

Legend:

CA compressed air
CBWS crib waste sewer
CH cask bandling
HLV high-level vault
HLVS high-level vault sump
HP high pressme steam
J jet
LLI liquid level indicator line
LLV low-level vault
LOS load out stall
LP LOS pressure steam (PSI)
PT pipe trench
RPS retention process sewer
RW Thwwatelr
S spare/sample
SGI specific gravity indicator
TB temperature element tube
TfFs tank process sewer
VV vessel vent

2005-08-23 T7-7
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1 80 CLOSURE SURVEILLANCE AND MAINTENANCE ACTIVTIES

2 Clostre of the 324 Building REC is being integrated with the 324 Building deactivation and disposition
3 (including D&D activities). The closure strategy is removal of the TSD unit components and removal of
4 the soil to a. depth of 0.5 m under the TSD unit footprint. If it is not possible to achieve the closure
5 performance standards, surveillance and maintenance (S&M) actions will be required until building
6 D&D and the final remediation of the associated OU. Figure 8-1 provides a flow diagram illustrating

potential closure S&M scenarios and associated closure actions. Contingency plans han been developed
S for these actions. This chapter is organized is follows:
9

10 * Section 8.1 - Following closure, there are a number of administrative activities that must be taken,
I3 even if clean closure can be realized. These actions are described in Section 8,1.
I'm2
13 * Section 8.2 - If closure performance standards cannot be met for the TSD unit (i.e., tanks, piping, or
14 structure), then additional closure S&M actions would be required. These contingency plans are
15 presented in Section 8.2.
16
17 * Section 8.3 - If soil or groundwater is potentially impacted by TSD operations then contingency
S8 plans for the cleanup must be implemented. These actions are described in Section 8.3.
t9
20 if it is determined to leave waste in place following closure (i.e, close as a landfill), a post-closure plan
21 or approved equivalent will be submitted as an amendment of this closure plan that will meet the
22 requirements of WAC 173-303-610 (7) - (11) (Section 8,1.3) However, if it is necessary to maintain the
23 unit components in a stable state for an extended period of time during the closure process (due to
24 coordination with deactivation activities), the S&M activities will be imposed. These S&M activities are
25 described in Section 8.2.
26
27
28 &1 GENERAL ADMINISTRATIVE ACTIONS

29 Following completion of the removal and decontamination closure actions a number of administrative
30 steps will be necessary leading up to the D&D of the building and the final remediation of the associated
31 operable unit components.
32
33
34 8.1.1 Hazards Characterization Information

35 Hazards characterization information will be maintained in accordance with the guidance provided in
36 Section 8.0 of the TPA (Ecology, et al 1996). S&M activities will continue as appropriate during all
37 phases of 324 Building REC closure and facility disposition activities. The following list is maintained
38 as part of the 324 Building operating records and hazards information:
39
40 . Essential diagram drawings required to support S&M and D&D
41 - Chemical and hazardous substance inventory
42 a Description and photos of hazardous areas
4.......dil-y.n---------__i y r_...
44 - Industrial space hazards identified
45 - Radioactive and mixed waste accumulation areas identified
46 * Waste characterization data

2005-08-24 8-1
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1 * Structual and roof studies
2 * Fire bazard analysis requirements
3 . Compliance with Hazards Comnmunication, Asbestos Control, and Confined Space Programs.
4
5
6 8.12 Building Care, Use, and Security

* 7. Due to the complexity.and significant radiological contamination of the 324 Building, closure actions
8 will be closely integrated with the overall deactivation and disposition activities. This integration
9 process is described in Chapter 1.0, Section 1.5, S&M actions will be peronned until the building and

10 soil (to a depth of 0.5 m under the TSD unit footprint) are removed. The objectives of the S&M are to
!I ensure adequate containment of any contaminants left in place (both dangerous wastes and radiological),
12 to provide physical safety and security controls and maintain the building in a manner that will present no
13 significant risk to human health or the environment until fnal disposition is complete. This approach is
14 consistent with the requirements in the Tri-Party Agreement, Section 8.0.
15
16 S&M activities include the foil wing:
17
18 a Facility Maintenance - Preventive maintenance activities for any remaining active systems will be
19 performed. In addition, the adequacy of the existing roof will be evaluated periodically (i.e., five
20 year maximum) and will be repaired as necssary,
21
22 * Facility Surveillance - Routine (i.e., quarterly) walkdowns will be perfonned to look at general
23 condition and the status of any remaining active systems (e.g., lighting, emergency power, etc.).
24
25 * Radiological Controls - As part of the routine surveillances, radiological surveys will be performed.
26
27 * Hazards Protection - Any remaining hazards (i.e., industrial, chemical, radiological) will be
28 confined and actions taken to ensure hazards are mitigated or managed throughout the dration of the
29 S&M phase. The contingent actions required by this closure plan if dangerous waste constituents are
30 leftin place are addressed in Sections 8.2 and 8.3.
31
32 o Safeguards and Security - The 324 Building will be locked at all times with access limited to S&M
33 staff and emergency response personnel. Signs describing entry requirements will be posted at the
34 entry, These actions will ensure the WAC 173-303-610(7) security requirements are met if
35 dangerous waste residuals are also left in place. General security requirements for the persons
36 entering the 300 Area are provided hi Chapter 2.0, Section 2.4. These requirements are established
37 by RL, and are reviewed periodically and updated as needed to ensure an appropriate level of
38 protection,
39
40 s Cost and Schedule - The S&M plan would include cost estinates and schedules to ensure the
41 objective of the program can be fully met until final facility disposition occurs (meeting
42 WAC 173-303-620 requirements).
43
44 in addition to the actions described, additional actions are included in Section 8.3, in the event that
45 closure standards are not attainable.

47
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1 8.1.3 Amendments

2 If an amendment to the approved closure plan or the contingent post.olosure plan is required at any time
3 prior to the notification of partial or final closure, RIL will submit a written request to Ecology as
4 descibed in Chapter 7.0, Section 7.8. If the need for post-closure care beyond what is described in
5 Section 8.3 is identified, an updated post-closure plan will be prepared in accordance with
6 WAC 173-303-610(8) as an amendment to this closure plan.
7

9 81.4 Land Authority and Deed Notice

10 If closure is not achieved in accordance with this closure plan, the requirements for notice to local land
11 authority [WAC 173-303-610(9)] and for notice in deed to property [WAC 173-303-610(10)] will be
12 identified as ARAR for the CERCLA operable unit remedial action process. These notices are to ensure
13 a survey plat, deed notations, (or other legal instriment) and final closure/remediation records are
14 prepared and properly submitted,
i5
16
17 81.5 Certification of Completion

I8 Within 60 days of completing all the closure activities, RI. will submit a certification of closure (or
19 post-closure care if applicable) to Ecology, as described in Chapter 7,0, Section 7.9.
20
21
22 8.1.6 Solid Waste Management Unit Reporting

23 After the closure activities are completed, Waste Identification Data System (WIDS) descriptions of the
24 Solid Waste Management Units (SWMlTs) located in the 324 Building will be updated. In order to
25 maintain a current description of the SWMUs, the WIDS descriptions will be updated within 60 days
26 after a change is made to the respective SWMU. Changes made to the SWMUs wilI include removal
27 (e.g., flushing, emptying, discharging, leaking, eta.) or placement of waste or material in or on the
28 SWMU. In addition, changes made to the SWMUs will include configuration changes such as the
29 movement, removal, or addition of ancillary equipment container lids, etc. At a minimum, the WIDS
30 infornation will be taken into consideration prior to initiating any RCRA corrective action on any
31 324 Building SWMU.
32
33
34 8.2 CLOSURE SURVEILLANCE AND MAINTENANCE SCENARIOS

35 Figure 9-1 provides a logic flow diagram used for identifying potential closure surveillance requirements
36 for a number of potential closure scenarios. This process provides contingency plans for dealing with
37 those situations where the closure standards cannot be met.
38
39
40 8.2.1 Tanks and Piping

41 As described in Chapters 6.0 and 7.0, the objective of the closure plan is to remove all mixed waste unit
- 42- curpoents;.onh dingthe-applcabledmgerfzXwai t2i-nk adsTh~aiihilfa eqii - -

43 piping. However, if there are tanks or piping runs that cannot be removed to meet the closure standard,
44 actions will be taken to immobilize the residual dangerous and mixed waste contamination. Following
45 these actions, S&M activities will be perfonmed until removal actions occur. As part of the routine
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I inspections and walk downs, the location of these systems or areas will he noted and specific inspections
2 performed to ensure the integrity and status of the areas are being maintained as planned in accordance
3 with this chapter.
4
5 In addition, the building roof surveillance also will include the requirements from WAC 173-303-610 and
6 -640(8), to ensure the building itself is being maintained as the containment sIrcture. These
7 requirements include preventing any precipitation from entering the building, as well as ensuring
8 run-on/run-off is directed away.from the building and theareas with residual dangerous waste.. Thereof
9 will undergo periodic maintenance to ensure it meets the containment structure requirements. No

10 preventive maintenance is planned for any of the remaining tanks, piping, or structures during the S&M
II phase. However, if conditions are identified during the inspections that change the status of these items
12 from the manner they are documented by facility operating records and hazards information (i.e., piping
13 breaks, spread of contamination, etc.), these conditions will be promptly corrected, consistent with the
14 original closure actions.
15
16
17 &2.2 Building Areas

18 The objective of the closure plan is to remove all mixed waste unit components, including the REC cells,
19 HLVILLV tanks and ancillary piping that handled dangerous waste, and the HLV/LLV vaults. This
20 process is described in Chapters 6.0 and 7,0. However, if these standards cannot be attained, actions will
21 be taken, if necessary, to immobilize the residual dangerous waste contamination. Following these
22 actions, S&M activities will be performed prior to removal of these components. These activities are the
23 same as those needed for tanks and piping, as described in Section 8.2.1
24
25
26 8.2.3 Soil

27 The closure strategy for soil potentially contaminated with dangerous waste constituents from TSD
28 operations is provided in Chapter 6.0. This closure strategy is based on removing the TSD unit
29 components and removing soil to a depth of 0.5 m under the TSD unit footprint. As indicated in
30 Chapter 6.0, Table 6-1, the performance standard for closure of each component is removal.
31
32
33 8.2.4 Groundwater

34 A discussion of groundwater is provided in Chapter 5.0. Groundwater contamination existed prior to the
35 operations of the 324 Building. Closure activities for the 324 Building TSD unit will include removal of
36 soil to a depth of 0.5 m under the TSD unit footprint. The pre-existing groundwater remediation will be
37 addressed through 300 Area CERCLA soil remediation activities.
38
39
40 8.3 CONTINGENT PLAN FOR SOIL/GROUNDWATER

41 During the S&M phase, containment of the areas will be met by maintaining the surrounding building
42 roof and structure. In addition, if it is determined to leave waste in place at closure (i.e., close as a
43 landfill), a post-closure plan or approved alternative will be submitted and will meet the recutmts of
44 -WA73~Tso6l0(7)vn' 1T. --

45
46 Soil and groundwater contamination existed prior to the operations of the 324 Building. Closure
47 activities for the 324 Building TSD unit will include removal of soil to a depth of 0.5 m under the TSD-
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unit footprint. The pre-existing soil Ond groundwater remtediation Will be addressed through 300 Area
CERCLA soil remediation activities.
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2A 324 BUELDING ENGINEERING DRAWINGS

7A SCHEDULE FOR CLOSURE ACTIVITIES
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Oear94 m~rar Federal Facility Agrem'ent Ind. Consent arder
Change Control For

M.89 -. 4 -0 1a a es * //

TPA Neaotiation Team Members 

V 02-1772

Complete-closore of nonipetmittd MIxEd Wtzte (NW) unIts in the 324 Building
Radiochamical Encineerin lel (REC1 and wch Ljvel-Vault (tV.

Thi chupe package (2) will resflt in the establiShent of a schedule for closure
of. n omn.rmitted Mq units located in the 324 uidling, 300 Area, hanford'site, and
( ) represents a proposed compliance action necessary to correct noncompliance with
chaoter 173-303 WAC and 40 CFA Part t6 a. cited in an Ecology voluntary compatnce
leter trarsmitted to USOOE and PNL on Febrnary 16, 1295. The aoproch leading to
closure includes: ' achieving . cotpliance with interim status requirements; 2)
stabilizton of disparsible.materials in the RC B-cel1; ) removal of liquid FW In
the RLV tanks; and 4) Submitt"l of a closure plan Vnder milestone M-20-5 and closure
of non-permitted MW units in the 324 BuildiRg (REC S-cell, REC 0-cel,: and Wioh Level

Zul.

(See Attachment for tontinuation of Description and Oroposed oilistones)

*m 4 ecage

This charre request estabisHes t new major milestone, K-SS00, t'complete the
closure of non-permitted HW units in the 324 Building (IEC tell, D-cell, nd RL),
Interim mijestones nectssary to achieve ccmpliance with Interim status standaTs
stabliZtioh and removil of K9, and closure of non-permitted rV storaga units are
proposed.

5hese mi estones impact Tri-Party Aareeznt milestone B-20

Hanford Federal Ftcility Atrenient nd Consent Order, ADtendix D

o . 0. Wagoner cc - -

a C. Clarke eJe

t:.tj M, Riveland . 1-. ,

APP IA-I
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March 13, inqs
-e '2',

Omaripdwjwhi 44.f chami ccomflme.

Tna REC complex of the 324 Building is designedto handle high activity radioactive wastes-
and materials In a research setting, with remote handling capabilities, and with
appropriate shielding and unique space considerations.

Shot cell T resvntora n project (the --Cel Clseanout Project (BECP)) has been in tiated
An an effort to clean out and ktabilize high activity, dispersible MW that have
accumulated in the REC Bcell., lrk-uder The BCCP will also result in the removal of n.
inactive research equipment, and other materials housed in thk B-cell. ContainerIzed F4
are currently being stored in the REC (primarily in B-cell). One container of oil and
absorbent from a 1994 B-cell shielded viewing window leak is stojed in the D-cell
Containerized storage of high activity M1 ;n the B-cell will continua until a technically
sound pathway for storage eliewhere, and/or treathent and disposal is developed.
Containerized HW storage in the REC may include waste transferred from the HLV tanks ESa
result of implementation of the preferred option identified via milestone 8-89-01A. The
(I-89-01A) report will identify the preferred option, provide planning/execution details'
and allow implementation of actions necessary to ensure safe handling and removal of
li.quid h$ In the HLV tanks. Treatment and storage o'f HLV tank wastes in the REC will
require development of an acceptable technical process and compliance with regulatory.
requirements.

High activity liquid MW is being stored in the 324 Building &V tanks (e.g.,TK-104, -105,
-107); These wastes were originally utilized as radioactive feed raterials for researce
and development projects conducted In the REC.

Initial assessment by USDOE of the waste anngement options for these materials has
determined that they present difficult xanagement challenges in that (at present) no
definitive workplan for trinsportation, treatment and disposal, and/or long terrpermitted
storage exists. Because of thalocation of the 324 building with respect to the Columbia
River and the Tri-cities, the high activity of the wastes, and the dispersibllity of the
waste in the B-cell, these wastes pose a significant environmental, worker safety, and
public health risk. These milestones have been proposed to minimize these risks in the
near term, to achieve compliant management -of the wastes, and to ensure long term
protection of human health and the'enyironrent.

The following- Xilestonek set the Schedule for key actions necessary to achieve compliance
and complete closure of non-permitted mixed waste units in the S24 Building Radiochemical
Engineering Cell (B-cell and D-cell), and High Level Vault,

--89-oD Complete Closure of Rkn-Permitted Mixed Waste Units in the 324 TBE*
suilding REC B-cell, REC D-cell, and High Level Yault.

*A date will be estilished for this Major Milestone
immediately folloing-Ecoloay approval of the REC/HLY closure
plan (see X-20-55).-

x-s8-o1 Complete removal of 124 Tuilding HLY tardI N1 ($., TK-104, 1031/95
TK-105, TK-107) with the exception of residues which may renain
following flushing aind drsining to the extent possible.

N-80-03A USDOE will submit to Ecology a report identifying the pre ferred 3/31/95
option for=nagement of liquid jW in the HLY tanks.

AP IA-22005-08-23
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-;ge 3 of

M-894 Complete removal of 324 Building KEC B-cell KA and equipment. 5/31/39

Actions under 'this mileston# includa containment and removal of
alt' .&1li dfijiys11 interifai,,xcesI dieuint ind debris.
Containerized MW will be managed in compliance with chapter
173.303 WAC, thereby reducing risks. to human health and the
environment, Any remaining residues following removal actions
will be ranaged through the final closure process. USDOEs' 324
building REC B cell clean-out project (ECCP) will be used as a
guide for containerizing dispersible KW and removing
unnecessary equipnent and materials from B-cell.

Achieve. compliance with interim status ficility standards at $/32/SB
.nun-pzrnitted 324 bilding MW units.

Because of high radiation fields associated with Y'stored in
tha AEC and iLV tants, alternative compliance measures for some
interim status requirements are expected. In these instances
USDOE will propose alternative measures for Ecology approval no
later than March 31, :995. .

k-8 44 .'Submit to Ecology P. report identifying M managemeht 1730/ss
alternatives and USODPs proposal for achieving clean closure .
of- the 324 Building REC B-cell, D-cell and HLV. This report
will aid development of the 324 closure Plah required by
milestone X-20-85,

The proposal will outline a feasible and cost effective program
to achieve clean closure of the non-permitted stortse units and

* compliant management of the MW currently stored in them,

)-20-55 Submit closure plan for Hon-Permitted Mixed Vaste Units '12/31/S5
located in the 324 Building REC B-cell, AEC D-cell and HLY.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 20
AND THE

STATE OF WASHINGTON DEPARTMENT OF ECOLOGY

IN THE MATTER OF)
FIFTH AMENDMENT OF

The U.S. 0 6arttt of Eh~rgV, ) RANFORD rEDEnAL FCLITY
Richland Operations Office, } AGREEMENT AND CONSENT ORDER
Richland, Washington

EPA Docket NurMberh 1089-03-04-120
Respondent ) Ecology Docket Number: 89-54

In accordance with Article XXXIX of the Hanford Federal Ficility Agreement and
Consent, Order ("Agreement") the Parties hereto agree to the attached
amendments to the Agreement.

The approval of this Amendment.further constitutes approval of the following
Agreement change requests which are attached as part of this Amendment.

M-80-94-01 Establish milestones and target dates for YPUREX and UO3 Facility
Transition, Milestone Series M-80.

M-92-94-01 Establish milestones and target dates for The Fast Flux Test
Facility (FFTF) transition, Milestone Series N-&l.

M-83-9401 Establish milestones for the Stabilization of Process Areas in
PFP, Milestone Series M-83.

M-89-94-01 Cornplete closure of non-permitted Mixed Waste (K*) units in the
324 Building Radiochemical Engineering Cell (REC) and High Level
Vault (HLV).

M-20-94-01 Hi-lestone M-20-00 Modifications (1994 Facility Transition
flegotiations).

A-94-01 Modify Appendix A To Include Facility Transition DecommissIoning
Process Terms, Update Environmental Restoration Terms, and Make
Other Updates.

Modifications to the Agreement are indicated ip the following manner:

L~g:: ~~dfr-cm the ttet ef t chz Agrecment-s d45playzi 49 ,itrikee4t

APP 1A-520OS-08-23
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IT IS SO AAREEDO

Each urdersigndd represerfttive of a Party'cdrtifies that he or she is
fully aethorized to enter into this Agreement and Action Plan and to legally
bind such Party to this Agreement and Action Plan. These change requests and
amendments -shall be effective upon the date on which this fifth amendment
agreement is signed by the Parties. Except as amended herein, the existing
provisions of the Agreement shall remain in full. force and effect.

FOR THE UNITED STATES ENVIRONMENTAL PROTECTION AGENCY*

u Clarkea Administrator
legon 10

U.S. Environmental Protection Agency

FOR THE UNITED STATES DEPAATMENT OF ENERGY:

Fatelohn Wag or r
RenegernI
U.S. Department of Energy
Richland Operations Office -

FOR THE WASHINGTON STATE DEPARTMENT OF ECOLOGY:

Date

APP IA-6

Ka'ry givel and
Director
State of Washington
Department of Ecology

Date'

2005-01-23
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.o rDal*
October 1:G8

Odigt,4(r -Pherna

P4 M, knoimay.F $ 7f43s
Class of Chanse

] - Sgnatertts - Xg)i - Exewtive Msnejer . [. - [l-PtjaLDjn er -

Ch erige Tule

Charge due date for Hanford Fe eral Facity Agreemf a nd consent Order (Agreme ) Milesione M.sa -z
from !/31,109 k 11/3/2000.
Do cripL0 nJisUnzAtieon of ChAniso

The duG 4oEo fat Agreo Milesto a M-89,021s thanged It from May 31 , gs toNovontbr3C, 2 Act ldplonal
prgjecL IochnItI baseiiho ;nfotmzuon yte i eele0ped as part a the 324 EtftV CloSuMI Plan { OE/RL-5-71, Revi)

2fher AsreemeI Miie;Iorne M-aS-02 WaO5 ttlginally .FebIshbd. Bated On ukl, nmw nrcrnston, Novembt 0, Z000 13
In* date upOf whch the US. Tlppriment c'rtry bejeves tls ectly ton be'compoist, Tiv project tedinlcao
tasene indtcates that the technical words: teheddotd for pieuin4cve/ber17, 2000, con1, terit wa(lt LhcheduL4
conained in tho'24 Buiing REC/HLV ctueien (DE/FL SfT Rev.), The oddithcna! Lima I. for coMplotloh
of 4ht dmtnistrsttvoprocon reuicd icse-ha nisionb,

M-39.OZ 0MAPOT E1MOVAiOFIArOLt!Naf.COL~kWO
ECUWMENT+ 1113012000

ActI0O'SUNOEA7XIS MLCST0NE MO(UDR COsTPNMeNT AN
REP.OVALtOF4LL E CELt DrPraasIe.E}.ATenALM, EXce6S
EMU1PMENT ANF DEISA. CO1Nlt*0aIWVI.1t, ,
IAAMgO IN COMPLIANCE WITH CHAVER ,U.'10AO,

TtleLetY REJCIIM MISKS TO HUMA MALTH NT tE
LtNVinsNideIrT. MY RENIANINC nSIODS POU.QW(NO

CLOSJRt PIOCO$. USDOP; M; 5UIo0IOn D00 cm5.-
- CLEAN-.OTPRWJEC7( BCCP)LL Be Used ASA, GUIDE on

. UWCECE~SSAVEC1.IPlflT pNO MAYeAISFROM B-Cat.

Impact of Chang.

No advrso Impacl% arm foa'eseon from [he uban o,

Arfoted O umenL

HjarirorfF dpt ci l~yC Areemsand ConsanlOrldr amurended.
Appro a

DOE t 6

EPApOaps

ppDl _Dsppoe

APP 1-12005-08-23
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ching o Numbtf

Keith A. Klin

FCloss ci Chang.

[ - X]-r - Sign atorhas-

HAnlord Federal Fa cWty AZrtmetRt end ConsoL Ofdir
Chang-e Contreiln

(5t9)

Auut8, e
3778

- -i If E-xecutiveAameger - [*I. ndj6:t Man-ager

Chinee Title
cormpleta closure of non-permilled mIted waste wmits In the 324 Building as descIbed In the 324 Buiding RCMLV
COsure P /nc (-M-7. Due date for comptletin of closure aetivtes may novi be established as olber 31,
2005, replacing the current *TO' due dale status of the major milestone M.89.00,

Doscmptiontiustifktntion.o(Chzngeo

The Partis are required to agree n a date for ihIs milestone following tcology's approval of h t324 Butding
SadTochemka Engineering Cells. fgh-Levtl Vault, Low-Level auh, Und AssoCiated Areas Closure Pipe (per Tri-ParIy
Agreemnont-Milestone 2055). Eaofogy ssued h aptoval ao [he re pl a p latter dted Septemb er 1, 1SSB. (The
approved project technical basedite Curfenlk Indicates these acLivitles wi be completed(OClabir 2005.

Impacl of Chang*

No pDditionol impacts re foreseen, Thu1 change merely fuillis [he fCfUIrernent of the eIstl4g milstons lo #stebl4h a
du a date For coinplelion ot a1l closure actilies noted above folto'ing oprova! of the closure an referred o above,

Affected Oocimcnts

anfo'd Federal FaclliLy Aoroenent zod Consent Orde' Amendrtenl Seven.

Approvals

CUE . vid Oisapp'-fed

AVAd --*.r
E Aprndatopwn

/ //

APP IC-12005-08-2s
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J Chuige Number Tader Fatity Ajreemt ad Ceinst order
Chance Contro Worm

De

- APP IDI

M-&9401-C Denvt unblu ink. Tye -rprIa usiol tek haiy. -4/242002

Originator -Pol
It E. ElJ(n XL

Asrsant 1MAngrv ver Coder3--

- CIa" at ChNgn

Tixp3/rinmMout" - t ]~tncthetnnager ' Jl-fl.-PwjeccMmjger "----- -

Cbanse Tite
Mlesione M-094-00
E40blIAh dtefor Fa Diptitian ttlU 300 An Surpt4s~aclad11uqdr theM-0tSaeui-Minlones

thcrip lorubustlfesdma o Change

Tis drmrsc estblishos a daiar dezposid on ofaU 300 Arm suvPlusftlitiel. M-094-00 pwrvidesthe overull fxupewtr fd!
dirposidon of the 300 Area srplus fteliier. This dwqne slips is M409L00 ilesines for 300 Arms urplw fkaility
disposidan MdI the o1*otYo of compeklorn by 20 1,

nhe use arsin)out id 624gii Pal nqad rlnes pprom ONt1is r 8e request cebUshes a new seies for auTdny
Agrntmei

Coalaued on pzje2

Impact or Change
Mridifes rprdntory qdremm sovmIng3lutford rmediation actividet Admhbignlje action reqired Ia inroiporne this
lirrne [ie Apperdx D.

Nurt that there nrt Tavtlas that support hm fmford Sits btlbuuuctr 01atui rmaid ic the 300 A'ef, Adwrallydhtwnurzy
be wnsQe sit' that will notbe sepeditu ed 'Dite renprinig facil Wow rs removed due to their puklhy to the 1acUbilt. The
atcIVles und icsle iles dt zem2ix wi be 4acmuented 6sd the pArl lbrwurd idctied In Tri-Psny AreestalesIonc M094-

The'Td-Pary Agremenm Action Plu - Appendix D, asIWmSded ad Rmford the inWera] plarung. =m$cemznt and bud t
dcmrnns (c4g. USDXE and VSPOE wwntactor Razle Champ8 Cpswrol4 emits; Multi-Year Work ans SilwMe Syilern

Engintuing Control dini umitsr ?rjecl Mmapmeient tv nd, if opprapDAe. She-w4de LDR Report rir&nts).

Wrrt*a Diferae.r

-

C

2005-08-23
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TriiPty Areetaet ChIng tqst M4M4O
page 2 of 3

Tw.act of Change (ContInued)

M-094-00 provides the overail frlmiwork for disposidonof tM OOD Area surpLusfacilis The iollowim; irc the sophIsfrely
hangsoolocid with the3River CarridorngoHAUtiios and specdficaly pwner494.0O:

liilMDAnZ Description
. Addin... . ..

M-94-0 cIny,1 dspoi OEC An r203

CosmpledlonefAncilydsrpo(sCeiscfinedsiconptetionofd aevaa. dode orktainsn,
and deom nire g. and obi IEPA andlor Ecology approval tf the aepproprt c progt el closeout
documnejiti. SuivlusbfclIdes af defined as aiywftcliiycr the docdig egfipmenO totbss no
idetstffied progrmmatic use by Ihe operhina phase Progrni Secreaaridl 0fmw.r The ;tezaup of
.00F$- mste stu assocle4 wi h 300 Ann sollus VacldSOs wilt be pcrft0m3 in acctdane

w___ ilkh Td.nriy A ereement MorntMireo M-16 . . _ __

M.094-O Submita schedul mid TWA tilkstonus to complcin3Sposion tlbz fo~ewn ser plus IaciLios: I 11302D03
33M, 33, 333,3434A, 3223222,3223. 3224, 322, 4, 3l4A, 327Ag ee TPA acnge
Rtequast )4440 .1, Tble J

The nleaionc d aveblsd s lueae )A-scliedulc for svbidttlie orgiedi
ZvalunloW/CosL AMaIyme (EEJA, reiinovMI aie meinma removal adtiou work plans. and
edict required delells for EPA mnd/cr Eeaogy apprvTh1 2) a adhedle tat defies tahiinan
*nd conspteuon-dmcoslor thed&post'ion of ilie~hlowiug supanfeilles!30fl4 332,333, 334,
334A, f21,l22., 3Z21, 3224, 3225, 324, 3241, 323;3) o T&iPavy Areet ehage pakage
that includes milesloncs for groups of smrpAts faciilis nd oamined wasie sites that will estre
completon of M-O4.0; and. 4) ar avel ntn ofotilyarT.hfy Agreetwit, mieonefwtie
300 Area to see If they can be It ele itd, I expeclt sft ltednes Wl beAigsnd wO the
assoiatd schedules required by

E]CAi and action iimZE&fo b" flkwing aeili csK S3M,33 ,333,334A. 322),
3222, 3223, 3224 Aind 3225, nitst be completed and associated clzalup comaeneed parw to

disposition wo. This ill elow Ibe cppornnity to factor "l1svons lenmed frotm rendy
- _ impleomtadoii'nto thcrnmincdcmndocns.

?M4094-02 SibnU: an l mcnd to the existing n24 Bulding RECRLV eom plan, D0F0At-96'73, lev 130002
, for Ecology rviw and approival. The ameridnme shall canga die sing clostur plan padt
I clean closure to a path whse the h aigHA matecnjs aNd Wastes we remwved from [e facilty
followed by com~plete disposition.

M-094-O CoIip)eedispoitn ofliefolowingszplus ficilleas: 031M,322,33,334,334A, 3221.322, tto/2liO
322. 3224, 3225,324.324B. 327 (see TPA Ohnz Rcoi M-94-01-01. Wile J)

M-094-04 SubritadgeduidTiPfry e ntiloetcnestoctmplrtcdispostkn fliesrpius s)3/2005
facililtlin 1he 300 Area mnd uify-thc 100 Area fTheIic an so daed swate slei O will
reaiplit m (e M494.O0 cortplCton dame (9130/2Qls).-

The idkslone deliverbles allnclsde mlres 1) A :hedaue for rbmitts ofEnginepring
~valuatorCost AMwlyscs (EE/CA) removal ties nneoamd4 romaval action work pans

closttrripost dosue plans (i cwrdhiozr ewith ieS0O Area WATSand 340 uildifn tnsovlsed-
work plans nibatltala as appropime) nod other documneats Ow reabir EfA and/or Etoloey
opprvva; 1) a sobediale lime ddersvn iaiednon and completion dates lfor thle d~iposidion 4f the
surphus faciles; 3) a Th.Pany Azreemn cnmge packas, that Includes Bileslohes for gmups of
surplus facilites and assodialed wriste sites ti wlt eJWIrCCUrnTi;UOA of lA.ODA0; 44). a
dealy defnnod tnssionandTai-'nrty Mreemert ispoikap hforrnyre aidnghacihies lnihe
300 Area. 2t is expeted dali scleedtIs will be oligned wit thc e ocied schedules relufrod by

________M-Ol6453

APP 1D-22005-09-23
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Table 1: 300 Area Surplus Facilities to be
Dispositioned by 9/30/2010

Surplus
Facilities

Facility
Description

Building 363M Uranium oxide E uil;

Building 332 Phckmgtn4 TestParJity

Building 333 N Fuels ButIdin3

_uilldins 334 Praec. Sewer M egror Facllily

.. Uildins 334A Waite Acld ic-rage Building

Bilding )221 Sandblastiig Suport Building

Building 3222 Stormge Buildini:

Bafodint 3223 Storas Buiding

Building 3224 Storage Butldhi

Bilding 322$ Bette1oek

Surplus
Facilities

Facility
Description

Building 324 Chmiai Eugineering
L&bonalory

Pildiag 3243 Clh ia* Saigitiar
La.botwy EvxahuSt~ak

Bulding 327 V lrin Test
Laberwtory

2005-08-23 APP ID-S
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ohg aumberDt:
FedardiFaclty Agreemut xnd Corunt Crier,

M094-031 Change Control Form Aurat 27, 20C'
Do nxit an Uve ink. T nr vt us black ink.

Originmtort Nlano:

- J3 Dioan. RL Aqyvigory Cvrmnct Id.Amtr,049 Dlslm 9345

l.i- F ranten E ] l '-Project Mandnr___nof Ciet .

MNdlicatOifTrle F any Agnren jItarim MbiTeson* M-94.01

*Drscrlttln/utlflvtl of Ct may:
Ei Ocber 20D1% 11w U.S. Depatn e oEaergy. ikhnd Dpontiocz Oflhce, RL.), tht Stats orWasediotn. Drpnrurtnr or
Ecolgy (eccNgy). and the UZ. Erhonnentel Protectln AZny (EPA) 1 Weinftr refered to as ths puties, arred into

tegot~iom for clearwp sehadxilex content w th e eonmme objective of remediating waste sites and raelhddu looaed dung the
Ctunbkl River by ept*iber 30, 201S. The nojcation were fsmantud withe approawl ofTrigaflyArsent eboge

puekags. As a rosti, a mew milestone series wac ereated to Otlw th disposidun of all 300 Ar= surplus fhEiliS.. Durieg the
mcgoiitlon a Navertm:0, 2003, dvte was ztablbd ftr T.Party Agremcet ltn mMlltoe M-0940I

To macakTco cleamup watkalozg the Cotirbiu Rivet, theU.S. Depsamnt of Energy (D05) issued a Requeot for Trspcsl i
.Mlreh 2002 r persue proturemn ofa neW4 tirst-of!.tkid Vclosue con rel. the contrxctirsg appwAcb was desiged to acceerate
riek redunets and closue of2 D-squar-miles begionin at the AlDM oflthe Colombia River 2Ad e dlng~nland so Ot middle of

:1w Hazndbrd Sire. . s comptttion rAts orNoveibse 30, 2093 far M-0944 was eabtfthed bused ottso Augst 12002 contract
eward. Eecstn of vczica procaremeet delsyt; it. ii proposing thst the M4940 I empletin date be mnodilied to

September 30,2004. 3L wil them incorperate the M.04-04 workeepe into the M94-Oh niltstone by rombining *e rwa
:nitestotics. M-094-04, which had an orIglna coupltion date crCS/ItZOOS, wil be pecelrac11 montiu to I SeptCnem&Z30,
20D4 copledo dare.

Dcstlptinol$Utlilato of chane continues 'on page 2.

Zrnpust ur Cange:

Tri-Pady Agreement Itrm MestvneM-0941 s rxtoded 10 menths and Tn-Party Areme] tecimM nOnw M-05404 5S
combined with M-094-01 and accelerated II monLhE to eepiember 30, 2004 as compared to the odginat ompleiorn
date of 0W801200& Td-Prty Aeernn t rks tones H-4SZ and ?.D 6- r corpaniont miestoes tw "4-01
and -094.04 respectively sd ire proposed for medifieation under Tri.Pany Agresrnt Change Request 40 16-O

ModiTkcs rtglatory requirentenis governing E aord remediation actna, Admiitrativc action requited .o lneerplrst Lis
rba nge Into Appehdix D.

-tMested flocumtIhS:
The Ia-ford Federal Facility Agseniet Ad Consent Order, u mendedad MHanford Sile inteMal plarniss tuafemand n
bUdgct documots (egz USD03 end USDO3 connaogr snetih Cbsnp Cozilrc2 4cunwnis MuiK-Yer Work Van; Sitewide
Systems enjinsc Krn Control Documents: Prject Nmanhgtci Plans, and. iftpprovrate, LDR REport requmriemnl),
A roysm _____:__

- ____\ _____:_________2___ Appwoved Dlnapprsend

t A Disapproved

W. W. Balurd, -RL AIT Rcprrscut tive ct

Cet EPAAMT 7 esDntative - Dte prove

~4j~ &%ovd Diroved~
Muadclg IAMIT Re pcentatkre * *- Dlute

APP IE-1
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Chare Nunber Fedsatll licuy Agreemat and Corwit Order Dat

M94-1 jDo r cusebie ink Cypqr ntuon e n

Ortgkoatorn hoiEF
K f1 BAZX4 RIFaWWly'Transitien Dnidm 5N-376-0463 -

f EA RL 0171Wl Ofjiuvinonm Sornhcs 509.7-2066 .

Cga" of Changet
... ..- .X3 I r.Sipatcriws-- .-.. +}U.)...-EKxtntZ.Mnar-- - - t . flp-Proot Iuzar

-Cbnm eU . -

)4odie'dnDdivcrtalm and Qxneplet* date for th30GArSpus 'aoiies Ueder Td-3 rty AMflstmcSohm
14094 -___ ___

Deacipto/Jutfleoti of Ch~agez

In Otber2001. tU4 Deparmuent cfEnmuRialcdC ndop naca (fRL), e State SVaainWinon, D rMat OfEentogy
.(Eeolo), dtboU.S.EmknonentaL PntectioiAgwy (EPA).hwematnrrdcudio as tepagm wtabed. oteoa(at fl
c up x4tdoles wzsistet it the omnm d~eciw aframedi taing dies .to faodijtlocated kMg the Cu=Nt Rivcr by
Sapte ber 30. 204& The negofltionsere amshedw~h he agxovul of Td aAgentcngpackzget.

T7, accelerate duepp work along the Cohia Rivr, 1he U.S. Dfuttrpt of Enry (E imwd aRpqnt fwrmopwal InMacb
2002t1 ptM proVMtn*tmtta w, first-ojkind lors wontra "Te Ccnadting apprt& waS desfped to uteCeatz rik
rvedmion and closer of 21 D-squarc-miles beg~ing at tie shoa cefe CohimbiaRiver and nclloinid to the middle ofth

Hanford Site, In theLDa a6aDber2MS0mj2004 timf=e,DM sotUd inpt from proepedtivwDfErs. 4turifsudpatrs
and industy to ostr 1at is cetrwfting upprob was to ee-ive way to close fbo HanEfd Site vr Cmidr. As utUl,:w0r
changes were made to the RFP and Lriruwd It ino34 2004 hposals rduehan-2 by Septenter 23,2004, and cotract awud is

sodled trlanuay. 2005. the slected c=orvlW tm bave 180 day5( months) to schmita baxiine andshbodlefortlx
River Coridrwarkooo.-

The adsdng Septeober 30,2004, completion date tforTriPrty Agrewmmntlilestoee M4-094-01, Sbmit a Schedak cifl-Pny
A gweemudrt d7Wtanat Cepinte Dlpqflloir 1gitm pls FW1IM hn tk& 3004 raem was predicted on the adeetio of the River

-Conidcr COzh fab~eraber20O, tektdi6onot PeeDpi5 thefati± t~ hc raotbasnotbeeawaded, 0* irtSnhave

greed to changes to the M094 an leatoon efLr. The disting Tr5a4ty Areeu etm*orWieebf. 440, c pbioo date was.
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A. BACKGROUND

2 1. Name of proposed project, if applicable:

3 This Sate Environmental Policy Act (SEPA) of 1971 Environmental Checkist is being submitted for
4 closure of the Hanford Facility, 324 Building Radiochemical Engineering Cells (REC), High-Level Vault
5 (HLV), Low-Level Vault (LLV), and Associated Areas. These aforementioned areas will be closed with
6 respect to dangerous waste contamination that resulted from treatment operations as a Resource
7 Cons etaon and Recovery Act (RCRA) of 1976 treatment, storage, and/or disposal (TSD) unit.
8
9 2. Name of applicants:

10 U.S. Department of Energy, Richland Operations Office (DOE-RL).
Ii
12 3. Address and phone number of applicants and contact persons:

13 U.S. Department of Energy
14 Richland Operations OfBce
15 P.O. Box 550
16 Richland, Washington 99352
17
1 Contact:
19
20 Keith A. Klein, Manager
21 Riehland:Operations Office
22 (509) 376-7395
23
24 4. Date checklist prepared;

25 September 2005
26
27 5. Agency requesting the checklist:

28 Washington State Department of Ecology
29 P.O. Box 47600
30 Olympia, Washington 98504-7600
31
32 6, Proposed timing or schedule, (Including phasing, if applicable):

33 This SEPA Environmental Checklist is being submitted concurrently with a closure plan prepared in
34 accordance with Washington Administrative Code (WAC) 173-303 Dangerous Waste Regulations. The
35 closure plan will be submitted to the Washington State Department of Ecology by September 2005.
36
37 7. Do you have any pfanis for future additions, expansiun, or further activity relatfd to or
38 connected with this proposal? If yes, explain.

39 Yes. Closure of the 324 Building mixed waste units (Milestone M-89-00) will be performed in parallel
40 with the complete disposition of the 324 Building (under Milestone M-094-03). The complete

2005-O0-01
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I disposition of the 324 Building will be addressed as a separate project, as necessary, as part of the
2 preparation for M-094-03 aotivities.
3
4 8. List any enviraumenta information you know about that has been prepared, or will be
5 prepared, directly related to this proposal.

6 This revised SEPA Environmental Checklist is being submitted to Ecology to address the 324 Building
7 mixed waste unit closure activities. Previously, Revision 0 of this SEPA Environmental Checklist,
8 submitted concurrently with the Notice of Intent for the Hanford Facility, was submitted in March 1998-
9 Revision I of this SEPA Environmental Checklist was submitted with Revision 2 of the closure plan in

10 May 2005.
11
12 Final disposition of the 300 Arca, including the 324 Building, will be addressed in appropriate
13 Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) of 19SO
14 documentation as identified in the M-094 series milestones of the Hanford Federal Facility Agreement
15. and Consent Order (Tri-Party Agreement).
16
17 General information concerning the Hn,*rd Facility-environment can be found in the Hanford Site
1 8 National Environmental Policy Act (NUFA) Characterizaxlon, PNL-6415, Revision 16, September 2004.
19 This document is updated apnually by Pacific Northwest National Laboratory (PNNL), and provides
20 current infkmation concerming climate and meteorology, ecology, history and archeology,
21 socioeconomic, land use and noise levels, and geology and hydrology. These baseline data for the
22 Hanford Site and past activities are use1l for evaluating proposed activities and their potential
23 environmental impacts.
24
25 The "Radioactive Air Emissions Notice of Constrution for Deactivation Activities at the 324 Building",
26 DOE/RL-96-73, Revision 1, December 2001, is in place.
27
28 9. Do you know whether applications are pending for government approvals of other proposals

29 directly affecting the property covered by your proposal? Xf yes, explain.

30 No other applications are pending. However, the 324 Building lies within CERCLA operablz units (01)
31 300-FF-2 and 300-FF-S. as designated by the Tri-Party Agreement. These OUs art scheduled to be
32 remediated under CERCLA using the remedial investigation and feasibility study process.
33
34 10. List any government approvals or permits that will be needed for your proposal, if known.

35 DOFRL and Ecology will approve the 324 REC/BLV closure plan. Closure of the 324 Building mixed
36 waste units (Milestone M-89-00) will be performed in parallel with the complete disposition of the
37 324 Building (under Milestone M-094-03). The complete disposition/demolition of the 324 Building will
38 -be performed as a separate project as part of Tri-Party Agreement Milestone M-094-03 activities, which
39 will be covered by CERCLA documentation.
40
41 11. Give brief, complete description of your proposal, including the proposed uses and the size of
42 the project and site. There are several questions later io this checklist that ask you to describe
43 certain aspects of your proposal. You do not need to repeat these answers on this page.

44 The DOE-RL proposes closure of a non-permitted TSO unit housed within the 324 Building The
45 closure unit boundary was developed using the data quality objective process. The areas of the building
46 requiring closure activities include B-Cell, D-Cell, the REC airloc, the REC airlock pipe tench, the

2005-09-01
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1 HLV, the LLV, the HLV sample room (Room 145), the Engineering Development Lab-146, the galleries,
2 and Room 18.
3
4 After the waste inventory has been removed, clean closure of the REC, the HLV, and LLV, the piping,
5 and associated areas will be accomplished by removing these comionents to meet the closure
6 performance standard. Closure of the ELLV and LLV will include removal of the tanks and all metal and
7 concrete surfaces to meet the performance standard. Piping that has transported dangerous waste to or
S from an area within the closure boundary will be removed. For piping embedded in concrete, the piping
9 and concrete will be removed. Closure activities also will include removal of the cell liners and piping,

10 HLV and LLV tanks, liners and piping, pipe french piping and concrete, HLV sample room piping,
I I Engineering Development Lab-146 piping from HLV and LLV, galleries piping from HLV and LLV, and
12 Room 18 piping from HLV and LLV and associated contaminated concrete.
13
14 Closure activities will include removal of the TSO unit components and removal of soil to a depth of
15 0.5 meter under the TSD unit footprint, as addressed in the closure plan. Soil and groundwater
16 wontamination existed prior to operations of the 324 Building TSD unit, The pre-existing soil and
17 groundwater contamination will be addressed through 300 Area CERCLA soil remediation activities,
18
19 Closure of the 324 Building closure areas will be perfonned in accordance with the Ecology-approved
20 closure plan.
21
22 12. Location of the proposaL Give sufficient information for a person to understand the precise
23 location of your proposed project, including a street address, if any, and section, township,
24 and range, if known. If a proposal would occur over a range of area, provide the range or
25 boundaries of the site(s). Provide a legal description, site plan, vicinity map, and tapographie
26 map, if reasonably available. While you should submit any plans required by the agency, you
27 are not required to duplicate maps or detailed plans submitted with any permit applications
28 related to this checklist.

29 The 324 Building is located near the corner of Locust Street and the George Washington Way Extension
30 north of the city of Richland, in the 300 Area of the Hanford Site.
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TO BE COMPLETED BY APPLICANT EVALUA TIONS FOR
AGENCY UJSE ONLY

I B. ENVIRONMENTAL ELEMENTS

2 1. Earth

3 a. General description of the site (circle one). Flat, rolling, hilly,
4 steep slopes, mountainous, other _.

5 Flat-
6
7 b. What is the steepest slope on the site (approximate percent
8 slope)?

9 The approximate slope of the land is less than 2 percent.
0
1 c What general types of soils are found on the site? (for example,
2 clay, sandy gravel, peat, muck)? If yon know the classification
3 of agricultural soi1s, specify them and note any prime farmland.

4 Soil types consist mainly of eolian and fluvial sands and gravel.
5 More detailed information concerning specific soil classifications
6 can be found in the Hanford Site National Environmental Policy Act
7 (NEPA) Characterization, PNL-6415, Revision 16, September 2004.
8 Farming is not permitted on the Hanford Facility
9
0 d. Are there surface indications or history of unstable soils in the
I immediate vicinity? If so, describe.

2 No.

4 e. .Describe the purpose, type, and approximate quantities of any
5 filling or grading proposed. Indicate source of fill.

26
27
28
251

30
31
32
33
34

35
36

No filling or grading is required.

f. Could erosion occur as a result of clearing, construction, or use?
If so, generally describe

No.

g. About what percent of the site will be covered with Impervious
sarfaces after project construction (for example, asphalt or
buildings)?

Not applicable. No construction is proposed as part of this project.
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TO BE COMPLETED BY APPLICANT EVALUATIONS FOR
AGENCY USE ONLY

I It. Proposed measures to reduce or control erosion, or other
2 impacts to the earth, if any;

3 None.
4
5 2. Air

6 a. What types of emissions to the air would result from the
7 proposal (Le., dust, automobile, odors, Industrial wood smoke)
8 during construction and when the projeet is completed? If any,
9 generally describe and give approximate quantities, If known,

10 Routine closure activities would generate dust.
11
1.2 An airborne radiological release could occur as a result of upset
13 conditions. Such a release would not exceed immediately dangerous
14 to life and health concentrations outside the inunediate area of the
15 spillrelease because of the small quantity of material that is
16 available for release.
17
18 b. Are there any off-site sources of emissions or odors that may
19 affect your proposal? If so, generally describe.

20 No.
21
22 c. Proposed measures to reduce or control emissions or other
23 impacts to the air, if any?

24 Good engineering practices [e.g., applying the principle of As Low
25 As Reasonably Achievable (AL ARA)] would be followed, and
26 actions would comply with onsite procedures designed to protect the
27 environment and personnel safety and health.
28
29 3. Water

30 a. Surface

31 1) Is there any surface water body on or in the immediate
32 vicinity of the site (Ineluding year-round and seasonal
33 streams, saltwater, lakes, ponds, wetlands)? If yes, describe
34 type and provide names. If appropriate, state what stream
35 or river it flows into.

36 The Columbia River is in the vicinity of the 324 Building.
37 However, the 324 Building is a nonland-based facility as defined
38 in WAC 173-303-282(3)(i). The
39 WAC 173-303-282(6)(c)(i)(B)(1) requires nonland-based

2005-09M1
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TO BE COMPLETED BY APPLICANT EVALUATIONS FOR
AGENCY USE ONLY

1 facilities be located %l least 152 meters from any perennial water
2 body. The WAC -173-303-282(6)(d)(i) requires nonland-based
3 facilities be located at least 152 meters from any wetlands,
4 designated critical habitats, habitats designated by the
5 Washington Department of Wildlife as habitat essential to the
6 maintenance or recovery of any state listed threatened or
7 endangered wildlife species, natural areas that are acquired or
8 voluntarily registered or dedicated by the owner, or state or
9 federally designated wildlife refuges, preserves, or bald eagle

10 protection areas. The 324 Building is over 152 meters from any
II of the aforementioned areas.
12
13 2) Will the project require any work over, in, or adjacent to
14 (within 200 feet) the described waters? If yes, please describe
15 and attach availableplaus.

6 The work would not require any activity in or near the described
7 waters and drainage.

18
19 3) Estimate the amount of fill and dredge material that would
20 be placed in or removed from surface water or wetlands and
21 indicate the area of the sfte that would be affected. Indicate
22 the source of l materiaL

23 There would be no dredging or filling from or to strface waer
24 or wetlands.
25
26 4) Will the proposal require surface water withdrawals or
27 diversions? Give general description, purpose, and
28 approximate quantities if known,

29 The water supply for the 300 Area is pumped from the Columbia
30 River. The 324 Building closure activities would use relatively
31 little of this overall withdrawal. The estimated amounts are
32 insignificant compared to normal daily water use in the
33 300 Area.
34
35 5) Does the proposal lie within a 100-year floodplain? If so,
36 note location on the site plan.

37 The 324 Building is not within the 100-year or 500-year
38 floodplain [Hanford Site National Environmenial Policy Act
39 (7EPA) Characterization, PNL-64 15, Revision 16,
40 September 2004].
41 -

2005.W-01
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TO BE COMPLETED BY APPLICANT EVALUATIONS FOR
AGENCY USE ONLY

1 6) Does the proposal involve any discharges of waste materials
2 to surface waters? Ifso, describe the type of waste and
3 anticipated volume of discharge.

4 No.
5
6 b. Ground

7 1) Will ground water be withdrawn, or will water be
8 discharged to ground water? Give general descripton,
9 purpose, and approximate ipsantities if known.

10 If the 324 Building areas cannot be clean closed in accordance
11 with the closure plan, postrlosure groundwater monitoring might
12 be required.
13
14 2) Describe waste material that will be discharged into the
15 ground from septic tanks or other sources, if any (for
16 example: Domestic sewage; industrial, containing the
17 following chemicals...; agricultural; etc.). Describe the
18 general size of the system, the numbe-r of such systems, the
1[9 number of houses to be served (if applicable), or the number
20 of animals or humans the system(s) are expected to serve.

21 None.
22
23 c. Water Run-off (including storm water)

24 1) Describe the source of run-off (Including storm water) and
25 method of collection and disposal, if any (Include quantities,
26 If known). Where will this water flow? Will this water flow
27 into other waters? If so, describe,

28 The Hanford Facility receives only 15.2 to 17.8 ccntimeters of
29 annual precipitation. Precipitation runs off the existing
30 buildings and seeps into th soil on and near the buildings. This
31 precipitation does not reach the groundwater or surface waters.
32
33 Z) Could waste materials enter ground or surface waters? If
34 so, generally describe,

35 Engineering controls during closure activities, such as using dry
36 decontamination methods, visually checking the liners for
37 breaches before using decontamination solutions (and
38 minimizing the use of liquid solutions), etc,, will prevent
39 dangerous waste materials from entering ground or surface
40 waters. All waste materials would be contained. ,

2005-09-01
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TO BE COMPLETED BY APPLICANT EVALUATfONS FOR
AGENCY USE ONLY

2 d. Proposed measures to reduce or control surface, gronxid, and
3 run-off water impacts, if any:

4 Measures would include visually checking for breaches or cracks,
5 and sealing any found (or containing solutions in a catch pan),
6 before wing decontamination solutions; and using dry
7 decontamination methods and rnininizing the use of liquids.
8
9 4. Plants

10 a. Check or circle the types of vegetation found on the site.

11 0 deciduous tree: alder, maple, aspen, other
12 0 evergreen tree: fir, cedar, pine, other
13 0 shrubs
14 Z grass
15 5 pasture
16 5 crop or gram
17 5 wet soil plants: cattail, buttercup, bulrush, skunk cabbage,
18 other
19 f water plants: water lily, eclgrass, zilfoil, other
20 2 other types of vegetation
21
22 The most common vegetation community in the 300 Area is
23 sagebrush/cheatgrass or Sandbergs bluegrass. Native vegetation in
24 the immediate vicinity of the 324 Building has been eradicated.
25 Vegetation consists primarily of cultivated omamentals.
26
27 b. What kind and amount of vegetation will be removed or
28 altered?

29 No vegetation wovld be removed or altered during 324 Building
30 TSD unit closure activities.
31
32 c. List threatened or endangered species known to be on or near
33 the site.

34 The 300 Area, and the immediate vicinity of the 324 Building, is a
33 previously disturbed, highly-industrialized area and is not conducive
36 to habitat for any of the federal and state listed threatened and
37 endangered plant and animal species found on the Hanford Facility.
38 Additional information on species can be found in Hanford Site
39 National Environmental Policy Act (NEPA) Characterization,
40 PNL-6415 (Revision 16, September 2004).
41

2X05-O9-OI
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TO BE COMPLETED BY APPLICANT EVALUATIONS FOR
AGENCY USE ONLY

1 d. Proposed landscaping, use of native plants, or other measures to
2 preserve or enhance vegetation on the site, if any:

3 None.
4
5 5. Animals

6 a. Indicate (by underlining) any birds and animals which have
7 been observed on or near the site or are known to be .on or near
8 the site;

9 birds: Ranters (burrowing owls, ferrugdnous, rcdtail, and Swainson's
10 hawks) eagles, songbirds
11 animals: deer, elk coyotes, rabbits, rodents.
12
13 Additional information on animals can be found in Hanford Site
14 NationalEnviranmental Policy Act (NEPA) Characterization,
15 PNL-6415 (Revision 16, September 2004).
16
17
i8 b. List any threatened or endangered species known to be on or
19 near the site.

20 One federal and state listed threatened or endangered specis has
21 been identified on the 1,517 square kilometer Hanford Site along the
22 Columbia River (the bald eagle) and three in the Columbia River
23 (steelhead, spring-run Chinook salmon, and bull trout). In addition,
24 the state listed white pelican, sandhill crane, and ferraginous hawk
25 also occur on or migrate through the Hanford Site.
26
27 c. Is the site part of a migration route? If so, explain.

28 The Hanford Site is a part of the broad Pacific Flyway. However,
29 the 324 Building location is not known as a haven for migratory
30 birds.
31
32 d. Proposed measures to preserve or enhance wildlife, if any:

33 This project contains no specific measures to preserve or enhance
34 wildlife.
35

2005-09-01
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TO BE COMPLETED BY APPLICANT EVALUATIONS FOR
AGENCY USE ONLY

1 6. Energy and Natural Resources

2 a. What kinds of energy (electric, natural gas, oil, wood stove,
3 solar) will be used to meet the completed project's energy needs?
4 Describe whether it will be used for heating, manufacturing, etc.

5 Existing 300 Area utility sources will inelude electricity used at the
6 324 Building for heating and lighting the support structures and for
7 perimeter lighting.
8
9 b. Would your project affect the potential use of solar energy by

10 adjacent properties? If so, generally describe,

11 No.
12
13 c. What kinds of energy conservation features are included in the
14 plans of this proposal? List other proposed measures to reduce
15 or control energy impacts, if any:

16 None. Energy consumption is rot anticipated to be significant for
17 324 Building closure activities.
18
19 7. Environmental Health

20 a. Are there any environmental health hazards, Includig.exposure
21 to toxic chemicals, risk of fire and explosion, spill, or hazardous
22 waste that could occur as a result of this proposal? If so,
23 describe.

24 Possible envirownental health hazards to personnel could arise from
25 activities at the 324 Building associated with exposure to
26 radioactive, dangerous, and/or mixed waste. Environmental health
27 hazards could arise from incidental activities within the
28 324 Building and/or the 300 Area. A chemical spill, release, fire, or
29 explosion could occur only as a result of a simultaneous breakdown
30 in multiple barriers or a catastrophic natural forces event.
31
32 1) Describe special emergency services that might be required.

33 Hanford Site security, fire response, and ambulance services are
34 on call at all times in the event of an onsite emergency. Hanford
35 Site emergency services personnel are trained specially to
36 manage a variety of circumstances involving chemical and/or
37 mixed waste constituents and situations,
38

2005-09-01



Page 2I Ot 295 of W01225030

SBPA Checlist
324 Building

Page 11 of 18

TO BE COMPLETED SY APPLICANT EVALUATIONS FOR
AGENCY USE ONLY

I 2) Proposed measures to reduce or control environmental
2 health hazards, if any:

3 All personnel are trained to follow proper procedures during the
4 closUre operations to minimize potential exposure. The
5 324 Building has systems for ventilation, radiation monitoring,
6 fire protection, and alarm capability. The beating, ventilation,
7 and air conditioning system maintains a negative air pressure in
8 the 324 Building.
9

10 Chemical and radiological safety hazards would be mitigated by
I I preventing direct contact with the residual chemical
12 constituents; high-efficiency particular air filtration of all offgas
13 streams; and protective clothing, appropriate training, and
14 respiratory protection used by onsite personnel as necessary.
15 ALARA principles would be applied during closure activities.
26
17 b. Noise

18 1) What type of noise exists in the area which may affect your
19 project (for example: traffic, equipment, operation, other)?

20 While there is a minor amount oftraffic, operation, and
21 equipment noise in the vicinity, there would be minimal affect to
22 personnel at the 324 Building.
23
24 2) What types and levels of noise would be created by or
25 associated with the project on a short-term or a long-term
26 basis (for example: traffic, construction, operation, other)?
27 Indicate what hours noise would come from the site.

28 Minor amounts of noise from traffic and equipment are expected
29 during day shift hours for operations.
30
31 3) Proposed measures to reduce or control noise Impacts, if
32 any;

33 In the unlikely event that Occupational Safety and Health
34 Administration noise standards would be exceeded, appropriate
35 measures to protect personnel would be employed.
35
37 8. Land and Shoreline Use

38 a. What is the current use of the site and adjacent properties?

39 Current use of the 324 Building site and adjacent properties is
40 industrial/research.

2005-09-0
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TO BE COMPLETED BY APPLICANT EVALUATIONS FOR
AGENCY USE ONLY

1
2 b. Ras the site been used for agriculture? If so, describe.

3 No portion of the 300 Area has been used for agricultural purposes
4 since 1943.
S
6 c. Describe any structures on the site.

7 The 324 Building, located in the 300 Area, is a steel and reinforced
8 concrete structure. Numerous buildings surround the 324 Building
9 as a result of the developed 300 Area.

10
tI d. Will any structures be demolished? If so, what?

12 No. The scope of the 324 REC closure plan is to retnove the TSD
13 unit components from the 324 Building (Tri-Party Agreement
14 Milestone M-89-00), but does not include building demolition. The
15 closure plan activities (M-89-00) will be performed in parallel with
16 the complete disposition/demolition of the 324 Building, which will
17 be performed under Tri-Party Agreement Milestone M-094-03. The
is complete disposition/demolition of the 324 Building required by
19 M-094-03 will be performed as a parallel project, which will be
20 covered by CERCLA documentation.
21
22 e. What Is the current zoning classification of the site?

23 Does not apply. The site is located on Federal lands and as such is
24 not subject to the Growth Management Act (State of Washington
25 land use authority). However, for completeness, the Hanford Site is
26 currently included in the Benton County Comprehensive Plan
27 (June 22, 1998) as the undesignated "Hanford Sub-Ana".
28
29 . What is the current comprehensive plan designation of the site?

30 The Federal land management decision process has determined
31 through NEPA [Hanford Comprehensive Land-Une Plan
32 Environmental Impact Statement Record ofDecision (64 FR 61615,.
33 November 12, 1999)] that the 300 Area geographic area, which
34 includes the 324 Building, is designated industrial.
35
36 g, If applicable, what is the current shoreline master program
37 designation of the site?

38 Does not apply.
39

2005-09-01



age 266 of 2K5 oZ DA01225050

'age Z r

SEPA Checklist
324 Building

Page 13 of 18

TO BE COMPLETED BY APPUCANT EVALUATIONS FOR
AGENCY USE ONLY

1
2

3
4

Does not apply.

2005-09-01

b. Has any part of the site been classified as an "environmentally
sensitive" area? If so, specify

No.

i. Approximately how many people would reside or work in the
completed project?

Minimal staff would provide appropriate surveillance and
maintenance of the 324 Building area after closure in conjunction
with the overall 300 Area surveillance and maintenance activities.

j. Approximately how many people would the completed project
displace?

None.

k. Proposed measures to avoid or reduce displacement impacts, if
any:

Does not apply.

1. Proposed measures to ensure the proposal is compatible with
existing and projected land uses and plans, if any:

Does not apply (refer to Section B.8..).

9. Housing

a. Approximately how many units would be'provided, if any?
Indicate whether high, middle, or low-income housing.

None.

b. Approximately how many units, if any, would be eliminated?
Indicate whether high, middle, or low-income housing.

None.

c. Proposed measures to reduce or control housing impacts, if any:

33
34
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TO BE COMPLETED BY APPLICANT

1 10. Aesthetics

2 a. What is the tallest height of any proposed structure(s), not
3 including antennas; what Is the principal exterior building
4 material(s) proposed?

5 No new structures are being proposed. The unit is located in an
6 existing building, which is Approximately is approximately
7 14 meters tall,
8
9 b. What views In the immediate vicinity would be altered or

10 obstructed?

11 None.
12
la c. Proposed measures to reduce or control aesthetic impacts, if
14 any:

15 None.
16
17 11, Light andGlare

EVALUATIONS FOR
AGENCY USE ONLY

a. What type of light or glare will the proposal produce? What
time of day would it mainly occur?

None.

b., Could light or glare from the finished project be a safety hazard
or interfere with views?

No.

e. What existing off-site sources of light or glare may affect your
proposal?

None.

d. Proposed measures to reduce or control light and glare impacts,
if any:

None.

18
19

20
21
22
23

24
25
26
27

28
29
30
31

32
33

2005-09-01
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TO BE COMPLETED BY APPLICANT EVALUATIONS FOR
AGENCY USE ONLY

1 12. Recreation

2 a. What designated and informal recreational opportunities are in
3 the immediate vicinity?

4 None,
5-
6 b, Would the proposed project displace any existing recreational
7 uses? If so, describe.

8 No.
9

10 c. Proposed measures to reduce or control impacts on recreation,
II including recreation opportunities to be provided by the project
12 or applicant, if any?

13 None.
14
15 13. Historic and Cultural Preservation

16 a. Are there any places or objects listed on, or proposed for,
L7 national, state, or local preservation registers known to be on or
18 next to the site? If so, generally describe.

19 No places or objects listed on, or proposed for, national, state, or
2D local preservation registers are iovm to be on or next to the
21 324 Building. The 324 Building is listed in the Programmatic
22 Agreement among the U.S, Department of Energy Richland
23 Operations Office, the Advisory Council on Historic Preservation,
24 and the Washington State Historic Preservation Office for the
25 Maintenance, Deactivation, Alteration, and Demolition of the Built
26 Environment on the Hanford Site (Programmatik Agreement,
27 DOE/RL-96-77, Rev. 0). The 324 Building is eligible for inclusion
28 in the National Register of Historic Places under criterion A as a
29 contributing property within the Hanford Site Manhattan Project and
30 Cold War Era Historic Distrit with no individual documentation
31 required as stipulated in Appendix C, Table 3, of the Programmatio
32 Agreement. A final walkthrough of the 324 Building will be
33 conducted by staff of the Hanford Cultural Resources Laboratory

4 before closure activities are completed.
35
36 b. Generally describe any landmarks or evidence of historic,
37 archaeological, scientific, or cultural importance known to be on
38 or next to the site.

39 There are no known archaeological, historical, or Native American
40 religious sites in the 324 Building area.

2005-09-01
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TO BE COMPLETED BY APPLICANT EVALUATIONS FOR
AGENCY USE ONLY

2 c. Proposed measures to reduce or control Impacts, if any:

3 None.
4
5 14. Transportation

6 a. Identify public streets and highways serving the site, and
7 describe proposed access to the existing street system. Show on
8 site plans, if any.

9 Does not apply.
10
11 b. Is site currently served by public transit? If not, what Is the
12 approximate distance to the nearest transit stop?

13 No. The distance to the nearest public transit stop is approximately
14 5 kilometers, located at Washington State University Tri-Cities.
15
16 c. Howmany parking spaces would the completed project have?
17 How many would the project eliminate?

1 Not applicable.
19
20 d, Will the proposal require any new roads or streets, or
21 improvements to existing roads or streets, not including
22 driveways? If so, generally describe (indicate whether public or
23 private).

24 No.
25
26 e. Will the project use (or occur in the immediate vicinity of)
27 water, rail, or air transportation? If so, generally describe.

28 No.
29
30 f. How many vehicular trips per day would be generated by the
31 completed project? If known, Indicate when peak volumes
32 would occur.

33 No additional vehicular taffic will be required.
34
35 g. Proposed measures to reduce or control transportation impacts,
36 If any,

37 None.
38

2005-09-e1
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AGENCY USE ONLY

1 15. Public Services

2 a. Would the project result in an increased need for public services
3 (for example: fire protection, police protection, health care,
4 schools, other)? If so, generally describe.

5 No.
6
7 b. Proposed measures to reduce or control direct impacts on public
8 services, if any:

9 Does not apply,
10
11 16. Utilities

12 a. Circle utilities currently avalable at tbe site: electricity, natural
13 gas, water, refuse service, telephone, sanitary sewer, septic
14 system, other:

15 Electricity, non-potable water, potable water, Local Area Network
.6 (LAN), refuse service, telephone, and a sanitary sewer system are
17 available at the 324 Building.
18
19 b. Describe the utilities that are proposed for the project, the utility
20 providing the service, and the general construction activities on
21 the site or in the Immediate vicinity which might be needed.

22 Existing utilities at the 324 Building would be used to support the
23 closure activities.

Z.09-0
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I SIGNATURES
2
3 The above answers are true and complete to the best of my knowledge. I understand that the lead agency
4 is relying on them to make its decision.
5
6
7
8
9

10
11i
12
13
14
15

Keith A. Klein, Manager
U.S. Department of Energy
Richland Operations Office

Date

2005-09-01
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Draft Notice of Deficiency (NOD) #2
324 Building Radiochernical Engineering Cells, High-Level Vault,

Low-Level Vault, and Associated Areas Closure Plan
DOEJRL-96-73, Revision 2, submitted May11, 2005

Prepared by J, Wallace, June 2005
Comment Comment
Number

_______Chapter1

For clarification, in evaluatng the January2004 revision lA of the closure plan application a deficiency was
documented and communicated in the Notice of Deficiency (NOD) Comments Response Table for the 324 Building
Radiockemical Engineering Cells, High-Level Vault, Low-Level Vault, and Associated Areas Closure Plan,
DOE/RL-96-73, Rev 1A (renumbered as formal Revision 2 per comment NOD no, I including Comment Resolutions
March Oe; 2005 was enclosed with the May 11,2005 submittal of 324 Building Radiochemical Engineeing Cells,
High-Leve? Vault, Low-Level Vault, and Associated Areas Closure Plan.

New information not presented in ±he January 29, 2004 closure plan application was Inserted Into he revised closure
plan application submitted May 11, 2005. The May 2005 application was to have been revised in accordance with
the Notice of Deficiency (NOD) Table and agreements reached during NOD workshops, The new information
changed conditions outside the scope of revision and were changed without informing or receiving concurrence from
Ecology,

The text was changed after submitting what should have been a true, accurate and complete application dated
January 29, 2004, The revision of text occurred without approval or notification of the Washington State Department
of Ecology. The only changes to the closure plan should have reflected those documented in the NOD Comment
Response Table. See Figure 6-2 Closure Process Flowchart of the Hanford Federal Facility Agreement and Consent
Order.

In an effort to avoid multiple Notice of Deficiency cycles in revision of the 324 closure plan Ecology provided concise
direction in a December 18, 2002 correspondence and then held multiple workshops wIth the permittee. The
workshops allowed Ecology and the regulated partyto discuss and develop appropriate responses to comments as
well as closure plan text. After conductig an extended and resource intense workshop cycle Ecology discovered
that further changes were made without priornotification of Ecology.

Comment resolution: Per discussions Wlth Ecology and RL at July/August 200 workshop meetings, wording is being
revised as appropriate for submittal of Revision 3 of the closure plan to Ecology. Wording changes from the
July/August 2005 workshop meetings have been provided in redline/strikeout format and are incorporated into the
resolutions in this NOD table.

Comment resolution status. Closed effective 8/31/05.
2. Newly inserted closure plan text is Inconsistent with Table 6-t Revision 2 as well as Ecology guidance to the US

DOE. Table 6-I was developed by Ecology revising Table &4 contained In revision I of the closure plan in a
December 18,2002. letter to Department Of Energy Director, Joel Hebdon from Fredrick Bond, Project Manager.
Ecology's intent was to provide clear direction to revise the text of the closure plan to be consistent with standards
and actions specified in the revised Table 6-1,

o xcerpt from Table 61 Addressing Soll/Groundwater.
Ciosure Performance Standards and Activities for Aroas Undergoing Closure.

Area Components Closure Performance { Closure Activities
Standard

Soul Potentially . Localized soll . Potentially contaminated soil will
Ground- cortaminated soil contamination (If be characterized to detine nature
water any) will be removed and extent of contamination.

to clean closure . Localized contamination will be
standards, removed and disposed of as

0 Wide-spread scil mixed waste.
contamination will be . For wide-spread contamination, a
coordinated with the contaminant of concem list will be
soil and ground developed so that future CERCLA
remediation planned Investigation and cleanup actions
for the CERCLA can be coordinated,
onerable units.

Detailed description of the closure actions and activitles are Included in Chapter 7.0.
Closure of components wil be achieved through removal. Removal of any dangerous wastes or dangerous

constituents during partial or final csure will be handled in accordance with applicable requlrements of
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WAC 1734303.

Comment resolution: Per discussions with Ecology and RL at July/August 2005 workshop meetings. Table 6-1 has
been modified as appropriate for submittal of Revision 3 of the closure plan to Ecology, The soil/groundwater
sections 6f Table 6-I has been revised to be as follows:

Area Components Closure Performance Closure Activities

Soldoenill Localized soil Remove soil to a depth of OZ5 m
Ground contaminated soil contamination under the TSD unit fcotprdnt
water removal.

Comment resolution status: Closed effective 8/31/05.

Certification Statement in the front of the document. The certification statement is not compliant with the Dangerous
Waste Regulations requirements for documents to be certfied in accordance with WAC 173-303-810(13)
Certification. (a) Except as provided in (b) of this subsection, any person signing the documents required under (a)
or (b) of subsection (12) of this section must make the following certificafliom

"I cerlify under penalty of law th at this document and all attachments were prepared und er my direction or
supervision in accordance with a system designed to assure that qualified personnel properly gather and evaluate
the information submitted. Based on my Inquiry of the person or persons who manage the system, or those persons
directly responsible for gathering the Information, the information submitted is, to the best of my knowledge and
belief, true, accurate, and complete. I am aware that there are significant penaltiesfor submitting false information,
including the possibility of fine and imprisonment for knowing violations.'

In addition, all closure activities must be conducted and certified in accordance with the approved closure plan as
stated in the December 18, 2002, letter to Department Of Energy pirector. Joel Hebdon, from Frodrick Bond. Project
Manager. Please replace statement with the certification language provided.

Comment resolution: To be developed.

Comment resolution status: Review in progress
The statement 'including regulatory approvals of close out documentatIon occurs throughout document; pages 1-6,
1-,... . The statements do not specify the approving entity. However in section W.1 more appropriate and preferred
language is used '' and including obtaining EPA and/or Ecology approval of the appropriate project closeout
documents...'.
Please insert "obtaining* between Includingr and'regulatory Into the less clear statements throughout the
application.

Comment resolution: The word *obtaining' has been inserted as requested by the comment.

Comment resolution status: Closed effective 8/31/05.
Section 2.4. The Security Information section 24 describes the requirements as current as of Marh 1998. Please
verify that this Information is current as of March 2005 and inserttthe date of the application revision. This comment
was not made in review of the original plan because it was outside the scope of revision. However the document
should contain current information when it is issued.

Comment resolution: Change date to March 2005 per comment in submittal of Revision 3 of the dosure plan to
Ecology.

Comment resolution status: Closed effective 8/31/0.
6. Throughout the document detal was removed from figures making them less useful, Due to secuity reasons It may

be appropriate to remove the detail however It is inappropriate to do this without communicating the changes. In
addition the quality of the photograph copies are so poor they are virtually useless. For example figures 2-8, 2-1 L
2-12, and 2-13. Ecology requests clarification of why detail was removed from the document. Please provide actual
photographs and detailed figures rather than copies for official use only. This comment was not made In review of
the original plan because the modified figures were not provided In the application for revision.

Comment resolution: Per discussions with Ecology and RL at July/August 2005 workshop meetings, figures have
been reviewed as necessary. Photographs have been located and are being inserted to make new figures for
fgures 2-, 2-11, 2-12, and 2-13, and will be Included in the submittal of Revision 3 of the closure plan to Ecology.

Comment resolution status: Closed effective $/31105.

2
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7. Page 6-2 contains a sentence statingthat EPA will approve anyCERCLA activities. This is an accurate statement
but for clarification, closure activities, including those performed in conjunction with CERCLA actlvties will be
approved by Ecology. This point of clarification would be appropriate for the application. Ecology must oversee
closure activities In order to approve the closure certification that actions are conducted In accordance with the
approved closure plan. This responsibiltty is not deferrable to CERCLA.

Comment resolution: Insert sentence at end of the subject comment sentence paragraph stating 'Closure activities,
Including those performed in conjunction with CERCLA activities will be approved by Ecology.' Include in submittal
of Revision 3 of the closure plan to Ecology.

Comment resolution status: Closed effective 8/31/05.
. Section 6.2.5 addresses the closure strategy for the underlying soils and groundwater. The May 2005 version of this

section contains text that was not submitted or discussed in what should have been true, accurate and complete
application dated January29, 2004. The changes to the text occurred without approval or notification of the
Washington State Department of Ecology. The only changes to the closure plan should have reflected those
documented In the NOD Response Table, See Figure 6-2 Closure Process Flowchart of the Hanford Federal Facility
Agreement and Consent Order.

In an effort to avoid multiple NOD cycles in revision of the 324 closure plan Ecology provIded concise direction in a
December 18, 2002 correspondence and then held multiple workshops with the permittee. The workshops allowed
Ecology and the regulated party to discuss and develop appropriate responses to comments as well as closure plan
text. After conducting such an extended and resource intensive workshop cycle Ecology is very disappointed that
further changes were made without informing Ecology.

The following is the text modifications presented and agreed to by Ecology through the workshop process. The
changes are highlighted. Note the clean closure standards text was not modified;

'6.2.5 Underlying Soils and Groundwater

The closure strategy for the soils and/or groundwater potentially contaminated with dangerous wastes from TSD

operations is provided in Figure 6-5. The following closure activities will be performed to close the unit with respect

to soils and groundwater:

* Prepare a sampling and analysis plan for soil sampling for Ecology approval. Submit sampling plan to
Ecology 180 days prior to planned implementation of sampling to allow for Ecology review and approval
prior in advance of sampling. Soil sampling requirements are addressed In section 7,5.2.

* Clean closure standards for soil are the numeric cleanup levels calculated using the residential exposure
assumptions according to the Mode[Toxics Control Act (MTCA) Method B (WAC 173-340). Where no
cleanup values can be calculated using MTCA Method B, the values In the MTCA Method A table can be
used, as appropriate.

* If no dangerous waste is found above MTCA levels, the area can be closed with respect to the closure of
this unit. If dangerous waste is Identified above the standard, the following actions will be taken.

If concentrations or conditions warrant an Interim measur for soil removal, an interim Measures
Plan will be prepared and submitted to ecology for the removal.

- If an interim measure Is not warranted, soil investigalions and remedlation will be scheduied and
coordinated with the CERCLA operable unit, identifying the contaminants of concern, cleanup
levels and specifying RCRA as an ARAR. (Note: The current 300-FF-2 operable unit remediaton
strategy Is to use industrial cleanup standards [MTCA Method C] consistent with the 30O-FF-i
Final Record of Decislon4'

Revision 0, revision 1, and the January 29, 2004 application revision tA of the 324 closure plan submitted contained
the following bulleted text in section 6.5 of the closure plan:

Clean closure standards for sod are the numerio cleanup levels calculated using the residential exposure
assumplions according to the Model Toxios Control Act (MTCA) Method B (WAC 173-340). Where no cleanup
values can be calculated using MTCA Method B the values in the MTCA Method A table can be used, as
appropriate. The second bullet stated if no dangerous waste is found above MTCA cleanup levels -',

The redinelstrikeout version of the text Ecology was provided for resolution of the NOD associated with section e.6
and subsequently approved consisted of replacing the first two bullets in section 8.5 with one bullet that read;

3



Prepare a sampling and analysis plan for sell sampling for Ecology approval, Submit sampling plan to Ecology 180
days prior to planned implementation of sampling to alow for Ecology review and approval prior in advance of
sampliIng. Soil sampling requirements are addressed in section 7.52." No changes were proposed for the rest of
this sectlon.

However when the draft application was submitted May 11, 2005 to prepare for Issuance otherportions of section.6.5
were modified. In addition, to the agreed to changes to the text, the bullet presenting clean closure standards was
deleted and the acronym MTCA" was replaced 'and use clearnup" in the last bullet.

Please revise text to use approved text presented originally In Revision 0, 1, 1A, and the workshops as presented
above.

Comment resolution: Per discussions with Ecology and RL at July/August 2005 workshop meeings, the closure
strategy consists of removal of the TSD unit components and removal of sol to a depth of 0.5 meter under the TSO
unit footprint, as addressed in the closure plan. Pre-existing soll contamination deeperthan 0.5 meters below ground
surface and groundwater contamination will be addressed through 300 Area CERCLA response actions.
Accordingly. Section 5 is being revised as appropriate for submittal of Revision 3 of the closure plan to Ecology.
Based on the July/August 2005workshbp meetings, Sections 5.0, 5.1, 5.4, and Section 6.2.5 have been reworded to
read as follows:

5.0 GROUNDWATERMONITORING

Closure of the 324 Building TSD unit will include removal of the RAC unit components (Table 2-1) and removal of
soil to a depth of 0.5 meter (m) below the TSD unit footprint. Closure surveillance and maintenance of the
324 Building will be required as addressed in Chapter 8.0. Groundwater monitoring and reporting will be included
as part of the 300-.F-5 operable unit (OU).

5.1 BACKGROUND

Information on the groundwater monitoring for the Hanford Site is provided in annual reports (e.g., PNNL-1 1470).
The geologic and hydrogeologic information provided in this chapter is summarized from the PNNL report

The geology and hydrogeology of the 300 Area is well characterized and the groundwater is monitored through an
extensive well network collecting data to meet the requirements of the RCRA, CERCLA, and Atomic Energy Act
Groundwater monitoring is conducted by DOE-RL and its contractor. In accordance with the Tri-Party Agreement,
groundwater in the 300 Area is included in the.300-PF-5 OU and is being investigated as part of the CERCLA
Remedial Investigation/Feasibility Study process. The only constituents detected in the groundwater beneath the
324 Building in levels greater than the proposed interim drinking water standards are uranium and sometimes
strontiurn-90. The 300-FF-5 OU consists of the aquifers beneath the 300-FE-01 and 300-FF-2 source OU and is
bounded by the Columbia River on the east (Figure 5-1).

Groundwater for the 324 BuiLding is addressed in the 300-FP-5 groundwater OU (Figure 5-1). A combined Record
of Decision was issued in July 1996 for the 300-FF-] OU (final) and the 300-FF-5 OU (interim). Actual or
threatened releases from the 300-FF-2 0W waste sites to the groundwater are addressed in a future Record of
Decision and will include coordination between CERCLA and RCRA (DOFJRL-89-14, DOE.RI-93-2 1,
DOE/RL-94-85).

5.4 CONCLUSION

There are soil and groundwater contamination from past-pra ctiqe activities in the vicinity of the 324 Building (e.g.,
the 618-6 Burial Ground). Past-practice activities have contributed to contamination throughout the Hanford Site.
Because of overlapping authorities, the TPA requires coordination by regulatory authorities. Specifically, in cases
where TSD unit components are located within an existing operable unit to be remediated pursuant to either
CERCLA or RCRA corrective action, integration is to be accomplished through coordination of some or all aspects
of closure as might be appropriate,

It is recommended to coordinate cleanup of any contaminated soil and groundwater as a result of the TSD activities
in this closure plan with the TPA past-praoticeprocess because: (1) integration of cleanup is required by the TPA to
prevent duplication ofwork and to economically and effectively address contamination, (2) applicable standards
would not be circumvented by coordination, (3) Ecology would not lose authority over coordination, (4) protection
of human health and the environmnct would not be jeopardizedby coordination, (5) the approach is legally
defensible, and (6) there is no evidence of and limited potential for soil or groundwater contamination from TSD

4
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activities at the 324 Building. This coordination of cleanup activities is described in Chapter 7.0, Section 7.5 and
Chapter 8.0, Section 8.3.

Section 6.3.1 of the Tri-Party Agreement states, "Any demonstration for clean closure of a disposal unit or selected
treatment or storage units as determined by the lead regulatory agency, must include documentation that
groundwater and soils have not been adversely impacted by that TSD group/unit as described in WAC
173-303-645 (Ecology, et a., 1996).' The 324 Building housed mixed waste in the REC, HLV, and LV; however,
it is believed that none of this dangerous waste escaped the 324 Building to reach the soil or groundwater. If
closure of the soil and groundwater cannot be accomplished as described in Chapter 7.0, surveillance and
maintenance requirements will be established (as described in Chapter 8.0) prier to coordination of final cleanup
with the TPA past-practice operable unit.

6.2.5 Underlying Solis and Groundwater

Soil and groundwater contamination existed prior to the dperations of the 324 Building TSD unit.
Closure activities for the 324 Building TSD unit will include removal of soil to a depth of 0.5 under
the TSD unit footprint The pre-existing soil and groundwater remediation will be addressed through
300 Area CERCLA soil remediation activities.

Sections 6,0 through 5.2.4.5 have been reworded to read as follows:

6.0 CLOSURE STRATEGY AND PERFORMANCE STANDARDS

This chapter discusses the closure strategy and performance standards that will be used to close the 324 REC
HLV/LLV.

As addressed in Section 1.3.2, Milestone M-094-03 requires complete disposition of the 324 Building, and the
closure strategy and closure performance standard has changed to "removal of the mixed waste unit components
instead of cleaning to meet the Debris Rule "clean debris surface" standard for clean closure. All dangerous and/or
mixed waste materials generated during closure activities will be managed in accordance with WAC 173-303-
610(5). Removal of any dangerous wastes or dangerous constituents during closure activities will be handled in
accordance with all applicable requirements of WAC 173-303. Because of the complexity and significant
radiological contamination ofthe 324 Building closure unit, closure actions will be closely integrated with the
overall facility deactivation and disposition activities. This integration process is described in Chapter 1.0,
Section 1.5. The approach illustrated in Chapter 7.0 provides a mechanism for quickly and efficiently addressing
issues as they arise during the implementation of closure activities, to minimize the overall impact to the closure
schedule. This approach to contingency planning may lead to amending the closure plan and is discussed in greater
detail in Chapter 7.0. Section 7.8. This approach provides a proactive method for identifying, evaluating, and acting
on necessary changes that could affect closure activities. Such changes could occur, based on changing site
conditions that affect personnel protection and safety, nuclear safety, waste generation rates, and/or technology
limitations or advances. These changing site conditions will become apparent as work progresses and individual
closure actions are accomplished.

6.1 CLOSURE STRATEGY

Closure actions described in the following sections will involve the storage and treatment of dangerous waste during
the waste removal and decontamination steps. After the areas within The 324 Building have been closed, these areas
will no longer be used for treatment and storage of dangerous waste. However, these areas may be used as
necessary to support deactivation activities. These potential future uses could include nondangerous waste activities
and generator status dangerous waste activities.

After final building disposition, the appearance of the land where the 324 Building is located will be consistent with
the appearance and future use of the suroundingland areas. Milestone M-094-03 (addressed in Chapter 1,
Section 1.32) requires the complete disposition of the 324 Building. Future land use decisions will be considered
during the 324 Building decommissioning process. The final disposition of the building and the appearance and use
of the land areas will be integrated with the surrounding 300 Area,

The closure performance standards and closure activities for each of the closure areas and conponents are described
in the following sections. Table 6-1 provides a summary of these standards and actions for each closure area.
Table 6-1 reflects the effect of Milestone M-094-03, which requires the complete disposition of the 324 Building

5
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and has consequently changed the closure strategy and closure performance standard to "removal" of the mixed
waste unit components instead of cleaning I meet the Debris Rule "clean debris surface" standard. All dangerous
and/or mixed waste materials generated during closure activities will be managed in accordance with WAC 173-
303-610(5). Removal of any dangerous wastes ordangerous constituents during closure activities will be handed
in accordance with all applicable requirements of WAC 173-303. The closure actions are depicted in the closure.
strategy flow diagrams (Figure 6-1 through Figure 6-3). Figure 6-1 provides the closure strategy for the areas in
which nonponuitted TSD operations occured. Figure 6-2 provides the closure strategy for the piping systems
associated with the TSD operations and the support areas.

Clean closure will be achieved by removal of the TSD portions of the 324 Building, as described in this closure
plan. However where clean closure is not possible, closure surveillance and maintenance activities will be
implemented according to Chapter 8.0 of this closure plan. Completion of facility disposition is defined by TPA
Change Number M-094-0l-01 as the completion of deactivation, decontauninaticn, and decommissioning (including
demolition), and including obtaining EPA and/or Ecology approval of the appropriate project closecout documnents.
Surveillance and maintenance will be performed asrequired to maintain safe operations duringfacility deactivation
and removal per Chapter 8.0. The portions of the 324 Building comprising the closure unit include the REC
(B-Cell, D-Cell, airlock, pipe trench, cell cubicles, and pass-through ports); HLV and tanks; LLV and tanks; piping;
and associated building areas (HLV sample room, EDL-146, truck lock, cask handling area, galleries, and
Room 18).

Future actions for building areas outside the closure unit boundary (as defined in Chapter 20) or within the
boundary (with respect to contamination that was not a result of use of these areas for treatment or storage of
dangerous waste) are outside the scope of this closure plan and will be performed as part of the building
deactivation and disposition process, Components which meet the closure requirements but rnay have residual
radiological contamination (e.g, liners, embedded piping, structures, etc.)will be formally dispositioned during
building deactivation and final building removal. All dangerous and/or mixed/waste materials generated during
closure activities will be manhged in accordance with WAC 173-303-610(5). Removal of any dangerous wastes or
dangerous constituents during partial or fial closure will be handled in accordance with applicable requirements of
WAC 173-303.

Afler the waste inventory and equipment are removed, closure of the REC, HLV and LLV, piping and associated
areas will be accomplished by removal activities integrated with facility disposition activities as outlined in the
closure plan.

The closure of this unit will be completed by removing the liners, tanks, and piping that contained or handled the
dangerous waste contaminants addressed in this closure plan, Closure activities will include removal of soil to a
depth of 0.5 in under the TSD unit footprint. Closure activities are not to be compromised or otherwise
circumvented due to integration with other remedial activities. All noncompliances or deviations from actions
specified in the Closure Plan are to be reported to Ecology. Applicable or relevant and appropriate requirements
will be developed for TSD closure activities conducted in conjunction with CERCLA remedial actions, and are
subject to review and approval by Ecology. Any CERCLA actions are subject to review and approval by EPA.
Closure activities including those performed in conjunction with CERCLA activities will be approved by Ecology.

This chapter discusses the strategy for closure of the 324 REC/ELV. However, if a chaige in strategy occurs
before closure is completed and is agreed to and approved by Ecology, the closure plan will be revised and the new
strategy will be employed and documented as described in Chapter 7.0, Section 7.9.

6.2 CLOSURE PERFORMANCE STANDARDS

Closure, as provided for in this plan, will be conducted in accordance with WAC 173-303-610. Forall structures,
equipment, bases, liners, etc., clean closure standards are set by Ecology on a case-by-case basis in accordance with
the closure performance standards of WAC 173-303-610(2) and in a manner that minimizes or eliminates
postolosure escape of dangerous waste constituents. Closure performance standards require the owner or operator
to close the building in a manner that: minimizes the need for further maintenance; controls, minimizes, or
eliminates (to the extent necessary to protect human health and the environment) postclosure escape of dangerous
waste, dangerous constituents, leachate, contaminated ran-off, or dangerous waste decomposition producrs to the
ground, surface water, groun dt or the atmosphere; and return the land to the appearance and use of
surrounding land areas to th$bgree possible given the nature of the previous dangerous waste activity. Closure

L performance standards for the actions proposed for each of the areas and components identified in the closure
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boundary are provided in the succeeding sections.

The closure standards will be "removal" for cell liners and concrete. The closure of this unit will be completed by
removing the liners, tanks, and piping components that contained and/or handled the dangerous waste contaminants
addressed in this closure plan. All dangerous and/or mixed-waste materials generated during closure activities will
be managed in accordance with WAC 173-303-61O(S). Removal of any dangerous wastes or dangerous
constituents during partial or final closure will be handled in accordance with applicable requirements of
WAC 173-303.

Closure performance standards for various components are discussed in the following sections.

62.1 Radiochemical Engineering Cells

The closure strategy for the REC Cells is provided in a logic flow diagram (Figure 6-1). Removal activities may
include alternative methologies(e.&, grouting and removal of monolithic stmctures). The sequence of activities
may be worked in sequence different than presented in the following.

6.2.1.1 A-cell

A-Cell was not used for ThD netivities; therefore, there are no specific closure activities required. However, piping
between B-Cell and the HLV tanks passes under A-Cell in a crawl space and piping will be removed or isolated as
described in Section 6.2.3.

6.2.1.2 B-Cell

Components requiring closure within B-Cell include the cell contents (excess equipment, debris, and dispersibles),
liner, and concrete. Removal of any dangerous wastes or dangerous constituents during partial or final closure will
be handled in accordance with applicable requirements of WAC 173-303.

* All dangerous and mixed waste inventory will be removed.

* All in-cell excess equipment was removed, designated, and disposed as part of Tri-Party Agreement Milestom
M-89-02.

" Piping will be removed to achieve closure. Removal of any dangerous wastes or dangerous constituents during
partial or final closure will be handled in accordance with applicable requirements of WAC 173-303

* The liner and-zoncrete will be removed

* The closure ofthis unit will be completed by removing the liners, tanks, and piping that contained and/or
handled the dangerous waste contaminants addressed in this closure plan. Closure activities will include
removal of soil to a depth of 0.5 m under the TSD unit footprint.

6.2.1 C-Cell

C-Cell was not used for the TSD activities; therefore there are no specific closure activities required.

6.2.14 D-Cell

General closure activities for the RPC D-Cell will be as follows*

* Remove, designate, and dispose of all HLV clean-out equipment, associated utilities, and residual waste (after
tte equipment and materials are no longer being used to support The deosire and deactivation activities).

* Remove liner and concrete, Removal of any dangerous wastes or dangerous constituents during partial or final
closure will be handled in accordance with applicable requirements of WAC 173-303.

* Piping will be removed to achieve closure. Removal of any dangerous wastes or dangerous constituents during
partial or final closure will be handled hi accordance with applicable requirements of WAC 173-303,

7
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6,2.1,5 AIrlock

Tibe closure component for the airlock is the dangerous waste piping. Dangerous waste piping will be closed by
performing removal of the piping.

6.2.L6 Pipe Trench

Componenits requiring closure within the pipe trench iclude the piping in the trench, any potentially mixed waste
debris in the trench, and the concrete. The following closure activities must be performed to close the pipe trench.

* All debris and sludge will be removed, designated and disposed,

a Piping will be removed to achieve closure. Removal of any dangerous wastes or dangerous constituents during
partial or final closure will be handled in accordance with applicable requirements of WAC 173-303,

6.1.7 Other Radiociemical £ngineering Cell Components

Piping will be removed to achieve closure. Removal of any dangerous wastes or dangerous constituents during
partial or final closure will be handled in accordance with applicable requirements of WAC 173-303.

6,2.2 High-Ievel Vault and Low-Level Vault

The tanks within the HLV and LLV will be removed and disposed, and the vault liners will be removed. Because
of the high-radiation levels associated with the tanks, alternative removal methods and/or closure actions may be
required. Chapter 7.0 provides a process for contingency planning that will be used to deal with changing
conditions as they develop. The closure of this unit will be completed by removing the liner, tanks, and piping that
contained and/or handled the dangerous waste contaminants addressed in this closure plan.

The HLV tanks will be removed. The LLV and tanks may remain operational, as nedessary, to support closure
deactivation activities, and then will be removed and disposed to achieve closure, consistent with the closure
strategy for the HLV and LLV in Figure 6-1. The vault liners will be removed.

6.2,2.1 High-Level Vault

Components requiring closure within the HLV include the vault contents (tanks, aneillary equipment, piping, and
residual wastes), the liner, and potentially the concrete, Following are the closure activities for the HLV:

" Any remaining dangerous and mixed waste inventory (i.e., tank heels) will be removed Themixed waste tank
liquid inventory that was removed in 1996 as part of the 324 HLV interim waste removal action is described in
Chaptei 3.0, Section 33.1.5.

" The tanks and ancillary equipment will be removed and size reduced as necessary; designated as waste; and
disposed at an appropriate waste management and/or TSD unit.

* Piping will be removed to achieve closure. Removal ofany dangerous wastes or dangerous constituents during
partial or final closure will be handled in accordance with applicable requirements otWAC 173-303.

" The liner will be removed, designated, and disposed. Removal of any dangerous wastes or dangerous
constituents during partial or final closure will be handled in accordance with applicable requirements of
WAC 173-303.

" Walls and floor ofthevaultwillberemoved.

6.2.2.2 Low-Level Vault

Components requiring closure within the LLV include the vault contenis (tanks, ancillary equipment, piping, and
residual waste), the liner, and the concrete. The closure activities planned for the LLV are the same as those
required for the HLV (Section 62.2.1).

A
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6.2.23 Sample Room (Room 145)

Piping will be removed to achieve closure. Removal of any dangerous wastes or dangerous constituents during
partial or final closure will be handled in accordance with applicable requirements of WAC 173-303,

6.2.3 Piping Systems

Components requing closure within the piping system include all piping rurs used to carry dangerous wastes
between the REC Cells and vault tanks. The closure strategy for the piping system is provided in Figure 6-2.
Following are the closure activities far the piping system:

* Identify piping that could have transported dangerous waste. Only piping that transported dangerous waste to
or from an area within the closure boundary is within the scope of this closure plan.

* The closure process will include removal of all piping. Removal of any dangerous wastes or dangerous
constituents during partial or final closure will be handled in accordance with applicable requirements of
WAC 173-303.

6.2.4 Other324 Building Areas within the Closure Boundary

General closure activities fbr the misnellaneous associated building areas will be to remove-all piping runs that were
used to carry dangerous waste between the REC Cells and vault tanks. The closure strategy for piping is removal.
Removal of any dangerous wastes or dangerous constituents during partial or final closure will be handled in
accordance with applicable requirements of WAC 173-303.

6.2.4.1 Cask Handling Area

The cask handling area was not used for TSD activities; therefore there are no specific closure activities required.

6.2.4.2 Truck Lock

The closure component for the Truck Lock is the dangerous waste piping. Dangerous waste piping will be closed
by removal in accordance with the closure plan standards. Removal of arty dangerous wastes or dangerous
oonstitueits during partial or final closure will be handled in accordance with applicable requirements of
WAC 173-303.

6.2.4.3 Engineering Department Laboratory-146

The closure component for the EDL- 146 is the dangerous waste piping. Dangerous waste piping will be closed by
removal in accordance with the closureplan standards discussed in Section 6.23. Removal of any dangerous
wastes or dangerous constituents during partial or final closure will be handled in accordance wilh applicable
requirements of WAC 173-303.

6.24.4 Operating Galleries

The closure component for the gallerien is the dangerous waste piping Dangerous waste piping will be closed by
removal in accordance with the closure plan standards discussed in Section 6.2.3. Removal of any dangerous
wastes or dangerous constituents during partial or final closure will be handled in accordance with applicable
requirements of WAC 173-303.

&2.45 Room IS

The closure components for Room 18 are the dangerous waste piping and the potential concrete surrounding the
B-Cell service plugs. General closure activities for Room 18 will be as follows:

0 Piping will be removed to achieve closure. Removal of any dangerous wastes or dangerous constituents during
partial or final closure will be handled in accordance with applicable requirements of WAC 173-303.

0 Remove concrete in the same manner as B-Cell.
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Comment resolution status: Closed effective 0/31/05.
7 7,5.2, page 7-8, ine 43 and 44. During the NOD workshops it was agreed that "conducted over these accessIble scil

areas" was to be deleted from line 43 because the entire building is being removed to allow unobstructed access to
the soll beneath the building. Please revise text accordingly.

Comment resolution: Per discussions with Ecology and RL at July/August 2005 workshop meetings, the closure
strategy consists of removal of the TSO unit components and removal of soil to a depth of 0.5 meter under the TSD
unit footprint, as addressed in the closure plan. Pre-existing soil contamInation deeper than 0.6 meters below ground
surface and groundwater conamination will be addressed through 300 Area CERCLA response actions. Based on
the July/Augus 2005 workshop meetings, Sections 7.5.1 through 7.5.4 have been deleted, and Sections 7,0 through
7.7 have been reworded to read as follows:

7.0 CLOSURE ACTIITIES

Closure will be pursued for the TSD portions of the 324 Building. As addressed in Chapter 6.0 and presented in
Table 6-1, the closure strategy and closure performance standard has changed to "removal". If closure to the
planned closure performance standards is not at-ainable, closure surveillance and maintenance will be implemented
in accordance with Chapter 8&0. This chapter discusses the activities that are necessary to implement this closure
strategy. Figtre 7-I provides the approach for dealing with changing site conditions, including potential
contingency plans.

Waste removal activities conducted, in accordance with the consent order ofM-89U1 and M-89-02, are described
in Chapter 3.0.

All work will be performed to maintain personnel exposure to dangerous and/or mixed waste, radioactivity,
hazardous chemicals, or any other workplace hazard ALARA. Some work activities will be performed remotely
because of ALARA concerns. Detailed records, including daily log books, and in some activities video logs, will be
maintained for closureactions, including waste removal and management activities, component decontamination,
and ali other activities proceeding to closure of the unit.

Because of the complexity and significantradiological contamination of the 324 Building TSD unit, closure actions
will be closely integrated with the overall deactivation and disposition activities. This integration process is
described in detail in Chapter l.0, Section 15. The approach, illustrated in Chapter 7.0, provides a mechanism
during the implementation of closure activities to quickly and efficiently address issues as they arise, thereby
minimizing the overall impact to the closure schedule. This approach to contingency planning could lead to
amending the closure plan discussed in greater detail in Section 77. This approach provides a proactive method for
identitying, evaluating, and acting on necessary changes that could affect closure activities. Such changes could
occur, based on changing site conditions that affect personnel protection and safety, nuclear safety, waste generation
rates, and/or technology limitations or advances. These changing site conditions will become apparent as work
progresses and individual closure actions are accomplished.

Documentation of closure activities will include an independent professional engineer or equivalent certificate of
completion. Closure activities will be documented in a formal manner using operations logbooks or equivalent
documentation consistent with supporting the required professional engineering certification and documentation of
closure activities. Per WAC 173-303-380 (Facility recordkeeping), the facility operating record documentation will
include records and results ofwaste analyses and waste determinations. Per WAC 173-303-610(6), docunentation
supporting the independent registered professional engineer's certification of closure of ie mixed waste units must
be furnished to Ecology upon request Closure activities documentation (e.g., logbooks and documentation
referenced in logbooks, inspection checklists, videos, and photographs) shall be protected and maintained until final
closure is obtained. All documentation supporting closure shall be protected and maintained in retrievable storage
through completion of closure of the 324 Building REC mixed waste units and as applicable for post-closure.
Copies of this documentation will be made available to Ecology upon request. Any sampling and analysis plans
generated as a result of this closure plan will be included or referenced.

7.1 CLOSURE ACTIVITIES FOR RADIOCHEMICAL ENGINEERING CELLS

The REC consists of the A-Cell, B-Cell, C-Coll, D-Cell, the airlock, the pipe trench, and the cell cubicles and pass-
through ports. Closure of B-Cefl, D-Cdl, and the pipe trench will entail removal, as indicated in Chapter 6.0,
Table 6.I. The airlock, cell cubicles, and pass-through ports will be closed by removing dangerous waste pipes
from the BLV. A-Cel and C-Cell were not used for TSD activities, and therefore, no closure activities are
identified for these areas.

10
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7.1.1 Closure Aetvities for A-Cell

A-Cell was not used for TSD activities; therefore, there are no specific closure activities identified for A-Cell in this
closure plan.

7.1.2 Closure Activities forB-Cell

B-Cell Closure Activities include, (1) Removal of equipment and radiological contaminated dispersible debris in
B-Cell (completed through Tri-Party Agreement M-89-02 activities), (2) B-Cell cleaning (decontamination as
necessary to remove residual material), and (3) removal of the liner and concrete. Waste will be designated and
managed as described in Section 7.6. Removal of any dangerous wastes or dangerous constituents during partial or
final closure will be handled in accordance with applicable requirements of WAC 173-303,

7.1.2,1 B-Cell Equipment and Waste Removal

The B-Cell waste removal activities (completed through M-89-02 activities) included removing and disposing of the
equipment and racks within B-Cell, including handling equipment, such as cell bridge cranes and in-cell ends of the
manipulators; and solid waste collection vessels, such as 208-liter waste containem; Tank 119, and engineered
containers. Equipment and racks wer rinsed as appropriate to remove dispersible material, size reduced, and
loaded into steel linen. Some material required special handling because of anticipated high dose rates.

After equipment racks were removed, the potentially dispersible material on the floor was collected and
containerized. This material, which was considered mixed waste and special-case waste, was sampled,
characterized, and removed forn B-Cell to an appropriate TSD unit.

Closure of dangerous waste issues associated with B-Cell required removal of materials and equipment from B-
Cell, Most of the material and equipment in the cell, with the exception ofprocess auxiliary tanks and piping
systems, were not dangerous waste ordazgerous waste components. Effective mitigation of dangerous waste
hazards in B-Cell depended upon completion of the waste removal activities.

712.2 B-Cell Cleaning

The closure strategy (Chapter 6.0, Table 6-1) for B-Cell involves the removal of mixed waste, equipment; and the
liner and surrounding concrete. Some cleaning may be performed for waste management or radiological work
management reasons associated with 324 Building deactivation and disposition. There am four primary cleaning
methods that could be used to clean the surface of B-Cell: (1) wet wipe down of walls and floors, (2) dry alkaline
foam wash, (3) water wash and hot spot cleaning, and (4) oxidation coating removal using chemical extraction
processes. Some cleaning may be performed due to dose rate reduction, waste packaging, or facility
demolitior/engineering considerations. Removal of any dangerous wastes or dangerous constituents during partial
or final closure will be handled in accordance with applicable requirements of WAC 173-303, Each method or
process could be used more than once or discontinued ifproven ineffective. In addition, other methods (such as
abrasive blasting or high pressure steam and water sprays) also might be considered if shown to be advantageous
from an effectiveness, personnel protection, or waste minimination standpoint. Removal of any dangerous wastes
or dangerous constituents during partial or final closure will be handled in accordance with applicable requirements
of WAC 173-303.

7.123 B-Cell Floor Liner Removal

Removal of the B-Cell liner will be performed to meet the closure performsnce standard.

7.1.2.4 Remove Z-Cell Liner and Concrete

The liner will be removed, designated, and disposed ofin accordance with WAC 173-303.

7.12.5 Liquid Waste Handling System (LWHS) Operations in B-Cell

The LWHS may besed as needed in B-Cell for removal of water by evaporation for liquid waste solutions
generated from 324 Building RBC closure and/or decontamination activities. The system will be located in B-Cell
nd will handle water solutions and perforn drying/avaporation, with collection of solids for waste disposed in
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waste containers. The LWHS would be operated remotely in B-Cell. Any spills would be documented in en
operations logbook or equivalent method. Repairs and/or necessary equipment modification will be documented.
The walls, floors, and liners of B-Cell and of the 324 Building provide protection of the environment should any
spiis occur, When no longer needed to support facility deactivation closure activities, the WIS equipment will
be removed, designated, and disposed,

71.3 Closure Activities for C-Cell

C-Cell was not used for TSD activities; therefore, there are no specific closue activities identified for C-Cell in this
closure plan.

7.14 Closure Activities for D-Cell

Closure activities for D-Cell (Chapter 6.0, Table 6-1) include removal of equipment, waste, piping, liner, and
concrete, Closure ofD-Cell will include removal of the waste inventory and the equipment used for the processing
of the HLV tank liquid waste.

The HLV liquid waste treatment equipment has been emptied andrinsed. The treatment skid has been
disassembled. After this equipment is no longer needed to support closure activities, the equipment will be
removed from D-Cell and disposed as waste.

7.4.1 D-Cell Remnoval

Closure activities for D-Cell (Chapter 6.G, Table 6-1) include removal of equipment, waste, piping, liner, and
concrete.

7.1.4.2 Remove D-Cell Liner and Concrete

The liner and underlying concrete surfaces will be removed.

7.L5 Closure Activities for the Airlock

The closure activities for the airldck are all associated with the dangerous waste piping. Dangerous waste piping
closure activitiesare addressed under the closure activities for the piping, Section 7.3.

7.1.6 Closure Activities for the Pipe Trench

The pipe trench closure activities include removal of piping, waste/debris, and the pipe trench and concrete. Waste
materials generated during these activities will be properly designated and dispostioned at an acceptable waste
management facility.

7.16.1 Pipe Trench Pipe Removal

As described in Section 62.3, the sequence of piping removal will be closely integrated with all closure and
deactivation activities so that piping needed to support closure and decontamination operations is left in place until
such operations are completed.

Piping will be removed as practicable, designated, and packaged. Embedded piping will be removed.

7.L61 Pipe Trench Initial Cleanout and Decontamination

Sludge and debris in the pipe trench was collected, designated, and transferred to a Hanford Site waste management
facility. The pipe trench was decontaminated to remove the bulk of the sludge, Decontamination residues were
collected, designated, and managed as described in Section 7.6. Pipe trench residual material or sludge was
managed as dangerous waste. The pipe trench will be removed, designated, and packaged.

7.1.7 Closure Activies for other REC Components

The closure activities for the other REC components such as the cell cubicles and pass-through parts are all
associated with the dangerous waste piping. Dangerous waste piping closure activities are described in Section 7.

12
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7.2 CLOSURE ACTIVITIES FOR TEE HIGH-LEVEL VAULT AND LOW-LEVEL VAULT

The HLV and LLV each consist of four tanks, the vault liner and concrete, and the piping and ancillary equipment
In the vault. All dangerous and mixed waste inventory will be removed with the HLV tank system. In 1996, the
.HLV and LLV tanks were emptied and the HLV tanks flushed to satisfy Tri-Party Agreement Milestone M-89-01
(Chapter 3.0, Section 33). Closure of the HLV and LLV entails removing the tanks, piping, liner, and concrete
Closure activities for the ILy are described in Section 7.2.1. The LLV and tanks may remain operational, as
necessary, to support deactivation and closure activities, and then will be removed and disposed to achieve closure.

7.2.1 Closure Activities for the High-Level Vault

Waste removal and flushing activities that were pertonned in accordance with the M-89-01 Milestone are described
in Chapter 3.0 Section 3.3.9.

7.2.1.1 Tank and Piping Cleaning

If the piping system is to be used during closure activities, piping integrity will be confinned using pressure tests.
The performance standard forthe tanks is removal. Residual mixed waste in the tanks and piping systems will be
removed with the tank systems. Decontamination waste solutions may processed through a temporary effluent
processing system (LWHS, described in Section 71.2.5). Solid waste produced will be designated and disposed at
an acceptable waste management facility. Waste waterwill be evaporated using an in-cell system and the collected
solid waste appropriately designated and packaged for waste disposal.

7.2,1.2 Tank and Piping Removal

The tanks and piping will be removed, designated, and disposed of accordingly. The following vault contents will
be removed to meat closure performance standards and deactivation end-points:

" Accessible piping
* Process tanks
" Remaining piping
* Ventilation ducting
- Pass-through piping.

7.±1.3 Remove Liner and Concrete

Closure of the TSD unit components will be completed by removing the liners and concrete.

7.2.2 Closure Activities for the Low-Level Vault

The LLV tanks, piping, and liner will be closed in the same manner as the HLV tanks. The Ibliowing steps will be
taken in the same manner as described for the HLV in Section 7.2.1:

* Tank and piping removal
* Removal of the liner and cobncrete

7.2.3 Closure Activities for the Sample Room (Room 145)

The sample room (Rooni 145) has piping that connects to the tanks in the HLV and LLV. The piping will be
removed as described in Section 7.3.

7.3 CLOSURE ACTIVITIES FOR THE PIPING

Components requiring closure within the piping system include all piping runs that were used to carry dangerous
waste constituents between the REC and Vault tanks. Only piping that might have carried dangerous waste
constituents willundergo closure activities. These pipes are referred to as 'dangerous waste piping'. However, the
piping between the ILV and the Sodium Removal Pilot Plant will be addressed in this closure plan for
completeness. The closure strategy for the piping system is provided in a logic flow diagram in Chapter 6.0
(Figure 6-2).
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Piping that will undergo closure includes the piping identified in Table 7-1. Table 7-1 identifies 1l piping
associated with the HLV and LLV tanks. This table also identifies which piping requires closure based on their

I historical use. All other piping will be evaluated during the 324 Building D&D process. Facility deactivation will
proceed in parallel with the closure activities as described in Chapter 1.0, Section 1.3. The pipes will be removed,
All removed piping will be designated and disposed in accordance with WAC 173-303.

7.3.1 Piping Removal

Piping is to be removed. The closure performance standard will be the removal of all ancillary equipment and
piping when that piping is no longer needed to support closure or deactivation activities. Such piping will be
removed, designated, and disposed. Piping that is needed to support deactivation or closure activitits will be
maintained until these closure activities axe completed and then removed.

7.3.2 Closure of Embedded Piping

Embedded piping will be removed with the concrete during concrete removal activities.

74 CLOSURE ACTIVITIES FOR THE MISCELLANEOUS BUILDING AREAS

Closure of the cask handling area, truck lock, EDL-146, and galleries are described in the following sections
General closure activities for the miscellaneous associated building areas will be to remove all piping runs that were
used to carry dangerous waste between the REC and Vault tanks,

74.1 Closure Activities for the Cask Handling Area

The cask handling area was not used fbr TSD activities; therefore, there are no specific closureActivities required,

7.4.2 Closure Activities for the Truck Lock

The closure component for the truck lock is the dangerous waste piping. Dangerous waste piping will be closed in
accordance with the closure activities discussed in Section 7.3

7.4.3 Closure Activities for the Engineering Laboratory (Room 146)

The closure component for BDL-146 is the dangerous waste piping. Dangerous waste piping will be closed in
accordance with the closure activities discussed in Section 7.3.

7.4.4 Closure Activities for the Operating Galleries

The closure component for the galleries is the dangerous waste piping. Dangerous waste piping will be closed in
accordance with the closure activities discussed in Section 7.3.

74. Closure Activities for Room 18

The closure components for Room 18 are the dangerous waste piping and potentially the concrete surrounding the
B-Cell service plugs, Dangerous waste piping and service plugs will be removed.

7.5 CLOSURE ACTIVITIES FOR SOIL DIRECTLY BENEATH THE BUILDING

The B-Cell, HLV, and LLV vaults were designed and installed with a system to contain and collect Icaks or spills
and to channel these to sumps from which the solutions were pumped back into the tank system. The closure of this
unit will be completed by removal of TSD unit components. Soil and groundwater contamination existed prir to
the operations of the 324 Building. Closure activities for the 324 Building TSD unit will include removal of soil to
a depth of 0.5 m under the TSD unit footprint The pre-existing soil and groundwater remediation will be addressed
through 300 Area CBRCIA soil ramediation activities.
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7.6 REGULATED MATERIAL REMOVED DURING CLOSURE

Materials that designate as dangerous waste, including decontamination waste, treattrent residue and/or closure
debris will be transferredto an onsite approved unit or shipped offsite to a TSD facility. Containers used for
transfers of regulated materials to offaite TSD facilities will be U.S. Department of Transportation-approved
containers compatible with the waste being transferred (e.g., 208-liter containers). The containers will he labeled
and shipped offsite under manifest according to WAC 173-303-180 and WAC 173-303-190 as applicable, or
transferred to an onsite approved unit. After designation, waste could be disposed as follows:

* Dangerous waste will be transported offsite or to an onsite unit to await final disposal or tratment.

* Low-level waste will be disposed onsite in the Low-Level Waste Burial Grounds, or the Environmental
Restoration Disposal Facility (BRDF), or other acceptable facility, as applicable, and consistent with disposal
facility waste acceptance criteria,

* Solid mixed waste will be transfeacd to the Central Waste Complex, the ?UREX Storage Tunnels, or to
another pemnitted TED Unit. (The PUREX Storage Tunnels were used in the past.)

* Closure strategy is to dry liquid mixed waste using LWHS in B-Cell to remove water by evaporation and to
collect solids for disposal transfer to CWC,

* Nondangerous and nonradicactive solid waste could be disposed offsite.

7.7 SCHEDULE FOR CLOSURE

The closure schedule is presented in Appendix 7A of this clostre plan. Removal of inventory from B-Cell, D-Cell,
and the HLV already has been completed in accordance with the Tri-Party Agreement milestones M-89-01 and
M-89-02 and is reflected in the closure schedule provided in Appendix 7A. Because of the complexity and
significant radiological contamination of the 524 Building; the schedule proposed for completion of M-89-00 is
greater than 180 days. Closure of the 324 Building mixed waste unit is scheduled to be completed by September
30,2010.

Comment resolution status: Closed affective 8/1/05.
-. Section 7.5.2, page 7-9. line 14. The acronym MTCA was deleted from the sentence. Please use the text below

which was posed by the permitee and agreed to by Ecology In the workshops;

'Sampling and analysis for waste management purposes can be conducted simultaneously vdth that of the
components being evaluated for closure, This coordInated sampling and analysis plan must have the capabilities for
achieving the detection limits and methodologiea for determining both designation limits and MTCA cleanup levels,"

Please revise text to use approved text presented as stated above.

Comment resolulion: Per discussions with Ecology and RL at JulyAugust 2005 workshop meetings, the closure
strategy consists of removal of the TSD unit components and removal of soil to a depth of 0.5 meter under the TSD
unit footpirint, as addressed in the closure plan. Pre-existing soll contamination deeper than 0.5 meters below ground
surface and groundwater contamination will be addressed through $00 Area CERCLA response actions. $ewording
of Chapter 7.0 was addressed in resolution to comment (9).

Comment resolution status: Closed effective 8/31/05.
9 Section 7.5.2, Lne 16. This entire paragraph has been modified from that which was provided in 1) the January

2004 application and 2) the negotiated language developed December 2004 redline/strIkeoul version. The-following
a language proposed by the permittee and agreed to by Ecology in the workshops:

As addressed In section 6.2.5, and required by WAC 173-$03-610(2)(b)(l), the clean closure standards for the soil
are the numeric cleanup levels calculated using residential exposure assumptions according to the Model Toxles
Control Act (MTCA) Method B (WAC 173-340). Where no cleanup values can be calculated using MTCA Method B,
the values in the MTCA Method A table can be used, as appropriate.'

Please revise text to use approved tet presented as stated above.

Comment resolution: Per discussions with Ecology and RL at July/August 2005 workshop meetings, the closure
strategy consists of removal of the TSD unit components and removal of soil to a depth of 0.5 meter under the TSD

j unit footprint, as addressed in the closure plan. Pre-existing soil contamination deeper than 0.5 metets below ground I
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surface end groundwater contamination will be addressed through 300 Area CERCLA response actions. Rewording
of Chapter 7.0 was addressed in resolution to comment (9.

Comment resolution status: Closed effective 8/31/05.
10 Section 7.5.3. The following is language proposed by the permittee in the workshops;

January 2004 application language - This plan will describe how the removal wil be don, provide cleanup standards
(based on the MTCA clean closure standards for 7SD contaminants of concern or approved altemative), and specify
how sampling will be performed to verify cleanup objectives have been met. This plan wil be Incorporated into the
closure plan, as described in the closure modification requirements contained in Section 7.8. If Interim removal
actions oan be performed to meet the closure performarce standards, then the unit will be closed.

Without acknowledging or approval changed to;

May 11, 2005 application language - This plan will describe how the removal will be done, provide cleanup standards
consistent w4th Mhe current 300-FF-2 operable ungr1emedJation strategy loose industal cleanup standards
consistent with the 300-FF-f Final Recordof Decision end specify how sampling will be performed to verify cleanup
objecilves have been met. This plan will be Incorporated into the closure plan, as described in the closure
modification requirements contained in 7.8.

Please revise text to use approved text presented in the January 2004 application as stated above.

Comment resolution: Per discussions with Ecology and RL at JulylAugust 2005 workshop meetings, the closure
strategy consists of removal of the TSD unit components and removal of soil to a depth of 0.5 meter under the 76D
unit footprint, as addressed In the closure plan. Pre-existling soil contaminaton deeper than 0.5 meters below ground
surface and groundwater contamination will be addressed through 800 Area CERCLA response actions. Rewording
of Chapter 7.0 was addressed in resolution to comment (9).

Comment resolution status: Closed effective 8/31/05.
7.5.4-
January 29. 2004 Application language, page 7-16, 7,5.3, line 3$. "(bsed on the MTCA clean closure standards for
TSO contaminants of concern or approved attematve),"

May 11, 2005 Application language "consistent with the current 300-FF-2 operable unit remedlation strategy to use,
industrial cleanup standards consistent with the 300-FF-1 Final Record of Decision'

Please revise text to use approved text presented in the January 2004 application as stated above.

Comment resolution: Per discussions with Ecology and RL at July/August 2005 workshop meetings, the closure
strategy consists of removal of the TSD unit components and removal of soil to a depth of 04d reter underthe TSD
unitfootprint, as addressed in the closure plan. Pre-exising sol contamination deeper than 0.5 meters below ground
surface and groundwater contamination wll be addressed through 300 Area CERCLA response actions, Rewording
of Chapter 7.0 was addressed in resolution to comment (9).

Comment resolutionstatus: Closed effective 8/31/05.
12. The agreed to text modified the January 2004 application to read as folNows;

"77 Schedule for Closure December 2004 version

The closure schedule is presented in Appendix 7A of this closure plan. Removal of inventory from B-Cell,
D-Cell, and the HLV already has been completed in accordance with the Tri-Party Agreement milestones M-89-01
and M-89-02 and is reflected in the closure schedule provided In Appendix 7A. Because of the complexity and
significant radiological contamination of the 324 Building, the schedule proposed for completion of M-89-oo is grealer
than 180 days."

The May 11, 2005 application inserted new language without acknowledging or approval. Delete line 22 through 30
which inserted confusing discussion of TPA milestone M94. Use only agreed to text presented above.

Comment resolution: Per discussions with Ecology and RL at JulyiAugust 2005 workshop meetings, schedule
wording is being revised as appropriate for submittal of Revision 3 of the closure plan to Ecology. Rewording of
Chapter 7.0 was addressed in resolution to comment (9).

Comment resolution status: Closed effective 8/31/05.
13. 1%ditoral commnent>s A space should be deleted between sections 8.1.5 and 5.1.6. A space should be added
after section 6.1.6
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Comment resolution: Spacing between sections and subsections being reviewed by document specialist for
document consistency. Corrections will be incorporated as necessary in submittal of Revision 3 of closure plan to
Ecology. Based on the July/August 2005 workshops, Chapter 8,0 was reworded to read as folbvts:

8.0 CLOSURE-SURVEILLANCE AND MAINTENANCE ACTIVITIES

Closure of the 324 Thilding REC is being integrated with the 324 Building deactivation and disposition (including
D&D activities). The closure strategy is removal of the TSD unit components and removal of the soil to a depth of
0.5 munder the TSD unit footprint If it is not possible to achieve the closure performance stadards, surveillance
and maintenance (S&M) actions will be required until building D&D and the final remediation of the associated
OU. Figure 8.1 provides a flow dfagram illustrating potential closure S&M scenarios and associated closure
actions. Contingency plans have been developed for these actions, This chapter is organized as follows:

* Section 8.1 - Following closure, here are a number of administrative activities that must be taken, even if clean
closure can be realized. These actions are described in Section 8.1.

Section 8.2 -If closure performance standards cannot be met for the TSD unit (i.e., tanks, piping, or structure),
then additional closure S&M actions would be required. These contingency plans are presented in Section 81.

* Section 83 - If soil or groundwater is potentially impacted by TSD aperafions then contingency plans for the
cleanup must be implemented. These actions are described in Section 83.

if it is determined to leave waste in place following closure (i.e., close as a landfill), a post-closzre plan or approved
equivalent will be submitted as an amendment of this closure plan tat will meet the requirements of WAC
173-303-610 (7) -(11) (Section 8.1.3). However, if it is necessary to maintain the unit components in a stable state
for an extended period of time during the closure process (due to coordination with deactivation activities), the
S&M activities will be imposed. These S&M activities are described in Section 8.2.

8.1 GENERAL ADMINISTRATIVE ACTIONS

Following completion of the removal and decontamination closure actions a number of administrative steps will be
necessary leading up to the D&D of the building and the final remediation of the associated operable unit
components.

8.1.1 Hazards Characterization Information

Hazards characterization inftimation will be maintained in accordance with the guidance provided in Section 8.0 of
the TPA (Ecology, et al 1996). S&M activities will continue as appropriate during all phases of 324 Building REC
closure and facility disposition activities. The following list is maintained as pan of the 324 Building operating
records and hazards information:

* Essential diagrmn drawings required to support S&M and D&D
* Chemical and hazardous substance inventory
* Description and photos of hazardous areas
* Final radiological surveys and maps
0 Industrial space hazards identified
. RadioactiVe and mixed waste accumulation areas identified
W Waste characterization data
* Structural and roof studies
a Fire hazard analysis requirements
. Compliance with Hazards Communication, Asbestos Control, and Confined Space Programs,

8.1. Building Care, Use, and Secairity

Due to the complexity and significant radiological contamination of the 324 Building, closure actions will be
closely integrated with the overall deactivation and disposition activities, This idegration process is described in
Chapter 1.0, Section 15. S&M actions will be performed until The building and soil (to a depth of05 nm under the
TSD unit footprint) are removed. The objecti-ves of the S&M are to ensure adequate containment of any
contaminants left in place (both dangerous wastes and radiological), to provide physical safety and security controls
and maintain the building in a manner that will present no significant risk to human health or the environment until
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final disposition is complete. This approach is consistent with the requirements in the Tri-Party Agreement, Section
8.0

S&M activities include the following:

. Facility Maintenance - Preventive maintenance activities for any remaining active systens will be performed.
In addition, the adequacy of the existing roof will be evaluated periodically (i.e., five year maximum) and will
b& repaired as necessary

* Facility Surveillance - Routine (i.e., quarterly) walkdowns will be performed to lock at genral condition and
the status of any remaining active systems (e.g., iling, tmergencypower, etc.).

* Radiological Controls - As part of the routine surveillances, radiological surveys will beperformed.

* Hazards Protection - Any remaining hazards (i.e, industrial, chemical, radiologica) will be confined and
actions taken to ensure hazards are mitigated or managed throughout the duration of the S&M phase. The
contingent actions required by this closure plan if dangerous waste constituents are left in place are addressed
in Sections 8.2 and 8.3.

* Safeguards and Security - The 324 Building will be looked at all times with access limited to S&M staff and
emergency response personnel. Signs describing entry requirements will be posted at the entry. These actions
will ensure the WAC 173-303-610(7) security requirements are met if dangerous waste residuals are also left in
place, General security requirements for the persons entering the 300 Area areprovided in Chapter 2.0, Section
2.4. These requirements are established by RL, and are reviewed periodically and updated as needed to ensure
an appropriate level of protecaion.

* Cost and Schedule - The S&M plan would include cost estimates and schedules to ensure the objective of the
program can be fully met until final facility disposition occurs (meeting WAC 173-303-620 requirements).

In addition to the actions described, additional actions are included in Section 8.3, in the event that closare
standards are not attainable.

8.1.3 Amendments

If an amendment to -the approved closure plan or the contingent post-closure plan is required atyay tine prior to the
notification of partial or final closure, RL will submit awritten request to Ecology as described in Chapter7.0,
Section 7.8. If the need for post-closure care beyond what is described in Section 8.3 is identified, an updated
post-closure plan will be prepared in accordance with WAC 173-303-610(8) as an amendment to this closure plan.

8lA Land Authority and Deed Notice

If closure is not achieved in accordance with this closure plan, the requirements for notice to local land authority
[WAC 173-303-610(9)) and for notice in deed to property [WAC 173-303-610(10)] will be identified as ARAR for
the CSRCLA operable unit remedial action process. Thtse notices ate to ensure a survey plat, deed notations, (or
other legal instrurent) and final closure/remediation records are prepared and properly submitted.

8.15 Certification of Completion

Within 60 days of completing all to closure activities, RL will submit a certification of closure (or post-closure
care if applicable) to Ecology, as described in Chapter 7.0, Section 7.9.

8.L6 Solid Waste Nlnagement Unit Reporting

Afer the closure activities are completed, Waste Identification Data System (WIDS) descriptIons of the Solid
Waste Management Units (SWMUs) located in the 324 Building will be updated, In order to maintain a aurrent
description of the SWM1s, the WIDS descriptions will be updated within 60 days after a change is made to the
respective SWMU. Changes made to the SWMUs will include removal (eg., flushin, emptying, discharging,
leaking, etc.) or placement of waste or material in or on the SWMU. In addition, changes made to the SWMUs will
include configuration changes such as the movement, removal, or addition of ancillary equipment, container lids,
etc. At a minimum, the WIDS information will be taken into consideration prior to initiating any RCRA corrective
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action on any 324 Building SWMU

R.2 CLOSURE SURVEILLANCE AND MAINTENANCE SCENARIOS

Figure 8-1 provides a logic flow diagram used for identifying potential closure surveillance requirements for a
number of potential closure scenarios. This process provides contingency plans for dealingwith those situations
where the closure standards cannot be met.

8.2.1 Tanks and Piping

As described in Chapters 6.0 and 7.0, the objective of the closure plan is to remove all mixed waste unit
components, including the applicable dangerous waste tanks and associated ancillary equipment and piping.
However, if there are tanks or piping nine that cannot be removed to meefthe closure standard, actions will be taken
to immobilize the residual dangerous and mixed waste contamination. Following these actions, S&M activities will
be performed until removal actions occur, As part ofthe routine inspections and walk downs, the location ofthese
systems or areas will be noted and specific inspections perforned to ensure the integrity and status of the areas are
being maintained as planned in accordance with this chapter.

In addition, the building roof surveillance also will include the requirements from WAC 173-303-610 and .640(8),
to ensure the building itself is being maintained as the containment structure. These requirements include
preventing any precipitation from entering the building, as well as ensuring run-on/run-off is directed away from the
building and the areas with residual dangerous waste. The roof will undergo periodic maintenance to ensure it
meets the containment structure requirements. No preventive maintenance is planned for any of the remaining,
tanks, piping, or structures during the S&M phase. However, if conditions are identified during the inspections that
change the status of these items from the manner they are documented by fTcility operating records and hazards
information (i-e., piping breaks, spread of contamination, etc.), these conditions will be promptly corrected,
consistent with the original closure actions.

8&2.2 Baildlng Areas

The objective of the closure plan is to remove all mixed waste unit components, including the RC oells,.HLV/LLV
tanks and ancillary piping that handled dangerous waste, and the HLV/LLV vaults, This process is described in
Chapters 6.0 and 7.0. However, if these standards cannot be attained, actions will be taken, if necessary, to
immobilize the residual dangerous waste contamination, Following these actions, S&M activities will be performed
prior to removal of these components, These activities are the same as those needed for tanks and piping, as
described in Section 8.2.1,

8.2.3 Soil

The closure strategy for soil potentially contaminated with dangerous waste constituents from TSD operations is
provided in Chapter 6.0. This closure strategy is based on removing the TSD unit components and removing soil to
a depth of 0.5 in under the TSD unit footprint. As indicated in Chapter 6.0, Table 6-1, the performance standard for
closure of each component is removal.

82.4 Groundwater

A discussion of groundwater is provided in Chapter 5. Groundwater contamination existed prior to the
operations of the 324 Building. Closure activities for the 324 Building TSD unit will include removal of soil to a
depth of 0.5 m under the TSD unit footprint. The pre-existing groundwater rtmediation will be addressed through
300 Area CERCLA soil remediation activities.

8.3 CONTINGENT PLAN FOR SOIL/GROUNDWATER

During the S&M phase, containment of the areas will be met by maintaining the surrounding building roof and
structure, In addition, if it is determined to leave waste in place at closure (i.e., close as a land qJl), a post-closure
plan or approved alternative will be submitted and will meet the requirements of WAC 173-303-610(7) - (I1).

Soil and groundwater contaminatiol existed pnor to the operations of the 324 Building. Closure activities for the
324 Building TSD unit will include removal of soil to a depth of 0.5 munder the TSD unit footprint The pre-
existing soil and groundwater remediation will be addressed through 300 Area CERCLA soil remediation activities.
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I I Comrment resolution status: Closed effective 2/SIS,.I
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Change Number Federal Facility Agreement and Consent Order Date:
Change Control FormM-89-04-01 Do not use blueink. Type or print using black ink. October 13, 2005

Originator: K. A. Klein, RL/Dale Jackson, RL Phone: 509-376-7395/509-376-8086
Class of Change:

[X] I - Signatories [3 II - Executive Manager [ ] III - Project Manager
Change Title:
Extend completion Due Date for Hanford Federal Facility Agreement and Consent Order (Tri-Party Agreement) Major Milestone
M-89-00 to Align with Tri-Party Agreement Interim Milestone M-094-03 Due Date
Description/Justiflcation of Change:
In October 2001, the U.S. Department of Energy, Richland Operations Office (RL), the State of Washington, Department of
Ecology (Ecology), and the U.S. Environmental Protection Agency (EPA), hereinafter referred to as the Parties, agreed to cleanup
schedules consistent with the common objective to achieve remediation of waste sites and facilities located along the Columbia
River by S eptember 30, 2015.(See Tri-Party Agreement Change Number M-94-04-01) The workscope identified in Tri-Party
Agreement Interim Milestone, M-094-03, Complete Disposition of the following Surplus Facilities: 303M, 322, 333, 334, 334A,
3221, 3222, 3223, 3224, 3225, 324, 324B, 327 (See Tri-Party Agreement Change Number M-094-01-01, Table 1) includes the
complete disposition of the 324 Building by September 30, 2010.

The scope of Tri-Party Agreement Major Milestone M-89-00 is to complete closure of non-permitted mixed waste units in the 324
Building as described in the 324 Building Radiochemical Engineering Cells, High Level Vault, Low-Level Vault, and Associated
Areas Closure Plan, DOE/RL-96-73 (324 Building Closure Plan).

In July 2002, an amendment to the 324 Building Closure Plan was prepared and submitted to Ecology. The amendment was
approved by Ecology in December 2002. The purpose of the amendment was to change the existing path forward as described in
the 324 Building Closure Plan from one of clean closure of the units to a path where the high risk materials and wastes are removed
from the facility followed by complete disposition of the 324 Building. The amendment was incorporated into the body of the 324
Building Closure Plan and submitted to Ecology in January 2004. Revisions were incorporated into the Closure Plan and the plan
will be approved by March 2006.

The Tri-Party Agreement Major Milestone M-89-00 workacope is a parallel activity with Tri-Party Agreement Interim Milestone
M-094-03 workscope. Certification of closure will not be approved by Ecology until after complete disposition of the 324
Building by September 30, 2010. Therefore, the purpose of this milestone is to change the due date for the M-89-00 milestone
from October 31, 2005 to September 30, 2010 to align with the M-094-03 due date. M-094-03 is not impacted by this change
package.

Modifications/deletions of existing milestones are denoted uing stikeeuo; additions are denoted with
Milestone Title Due
Number

M-39-00 Complete Closure ofNon-PermittedMW Units in the 324 Building-RECB-Cell, JREC 4094Q4Qf
D-Cell, and High Level Vault

Impact of Change;
This change has no impact on the health and safety of workers or the environment. This change does not impact the scope of work
defined by M-89-00.
Affected Doenments:
The Tri-Party Agreement as amended and Hanford Site internal planning, management, budget documents (e.g., USDOE and
USDOE contractor Baseline Change Control documents; Multi-Year Work Plan; Sitewide Systems Engineering Control
Documents; Project Management Plans, and, if appropriate, LDR Report requirements) and the 324 Building Radfochemical
Engineering Cells, H h Level Vault LowvLevel Vault, and AssociatedAreas Closure Plan, DOE/RL-96-73
Approvals;:

.- /z4C 7ed Disapproved
K. A. Klein, RL Manager Date

Approved _ Dsapprved

L. M. Bogert, Regional Administratr EPA Date

J. Mwanning, Ecology Director DaeApproved -Dtaaproved


